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Prefac 


Many  teachers  and  administrators  have  long  been  concerned,  with  the  lack 
of  appropriate  science  materials  and  aids  for  teaching  hearing  impaired  youth. 
This  disadvantage  is  most  critical  for  the  middle  childhood  aged  student  in 
special  hearing  impaired  classroo/ns  or  joined  with  their  hearing  peers  in, 
regular  classrooms. m  Many  students  have  been  denied  adequate  access  to  science 
as  a  discipline  because  it  was  too  difficult  or  because  ways  to  present  it  to 
hearing  impaired  youth  beyond  traditional  methods  could  not  be  envisioned. 

To  meet  this  concern  the  Science  for  the  Hearjng  impaired  (SFHI)  project 
was  proposed.     Its  primary  aLm  was  to  make  available,  for  the  first  time,  a 
complete  sequenced  science  program  for  that  hearing  impaired  which,  would  foster 
the 'development  of  abilities  and  attitudes  in  the  sciences  in  hearing  impaired 
youths  at  this  critical  age.. 

This  vol ume  ^represents  two  years  of  planning,  development,  classroom 
testing,  evaluating,  and  rewriting  to  produce  a  science  program  effective  for 
hearing  impaired  rpiddle  childhood  youths.    To  date,  the  success  of  these 
materials  with  teachers  and  students  rraj^been  assuring.    The  SFHI  introductory, 
guide  which  describes  the  program  materKls,  teaching  strategies  and  use  "of 
program  components,  along  with  the  individual  program  teacher's  guides  pre- 
sents all  essential   information  needed  for  maximizing  learning  for  this 
special  population  of  youth.  *  v 

Many  we're  invotved/directly  or  indirectly  in  this  development  pcoject. 
This  project  could  not  have  oeen  completed  without  the  special  untiring  con- 
tributions of  the  project  writing  team  and  the  field  test  stents,  teachers,  . 
and  schools.    All  of  these  made  invaluable  contributions  which  have  beerK 
synthesized  into  the  SFHI  program:  » 

Special  jfhanks,,  are  due  to  the  Houghton  Mifflin  Company  who  allowed  our 
use  of  copyrighted  program  materials,  freely  shared  program  equipment  and 
.texts  with  the  project  trial  schools,  and  provided  needed  support  and  en- 
couragement during  the  'development  of  the  SFHI  project. 

/  ~  <  N\ 

Additional  thanks  for  help  which  brought  the  project  to  fruition  are 
offered  to  Ann  Turli,  Linda  Massuio,  Kathy  Way,  and  Michael ine  Davis  in 
manuscript  and  audio-visual  preparation.  -  V 

No  matter  how  cacetully  instructional  materials  are /prepared,  there  are 
none  that  cannot  be  further  improved.    Therefore,  we  solicit  your  comments  and 
suggestions  as  they  develop  from  your  use  of  the  program  materials.    Your  sug- 
gestions will  be  considered  carefully  and  you  will  have  the  satisfaction  of 
knowing  that  you  have  contributed  to  the  improvement  of  science  education 
for  future  students  involved  in  Science  for  the  Hearing  Impaired. 


r 


Penn  i  s  W.  Suna I  * 
Cynthia  Szymanski  Sunal 
Project  Directors 
•West  Virginia  University 
July,  1981 
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Introduction 


y  The   P  r  ogr  am 

This  program  is  a  middle  childhood  science  program  based  upon  Houghton 
Mifflin's  K-6  Science  and  junior  high  Spaceship  Earth  series  J  , It  is  an    >  > 
adapted  program  des i gned  .espec ra II y  to  meet  the  unique  needs  of  a  hearing 
impaired  and  deaf  population.    These  adapted  ^oughton  Mifflin  programs 
(Science  for  th£  Hearing  Impa i red ) * nc 1 ude  five  levels,  'approximate I y'  ages 
9-13. 

Each  level,  3  through  7,  of  Science  for  the  Hearing  Impaired  consists  of 
an  adapted  teacher's  guide  and  signed  vocabulary  videotapes.    Though  the' 
authors  have  attempted  to  .make  the  guides  as  comprehensive  as  possible,  they 
are  not  meant  to  be  used  independently  of  the  regular  Houghton  Mifflin  program 
materials.    Science  for/  tte^Hearing/impa  ired  adds  additional  instructional 

*  aids  which  extend  the  use  of  the  Houghton  Miff  lip  materials  to  language 
» delayed  students  *Tn  special  or  regular  classrooms.    The  students  use  the 

).  Science  and  Spaceship  Eartn  .textbooks,  materials,  and  equipment  extensively. 

(  The  regular  Houghton  Mifflin  teacher's  guides  are  necessary  only  for 
occasional  reference. 

Goals   of  the   Program  Defeign 

In  designing  Science  for  the  Hearing  Impaired  the  authors  had  specific 
goa I s  i  n  mi  nd ; 

1.  To  produce  and  disseminate  an  adaptation  of  an  ef f ect i ve *and 

/     acceptable  commercially-available  science  program,  used  as  a  regular 
*  part  of  the  curriculum  in  our  nation's  schools,  for  the  use  with 

Middle  Childhood  hearing-impaired  students. 

2.  To  develop  m  sci ence  .program  that,  promotes  a  classroom  environment 
which  places  value  upon  science,  encourages  development  of  skills,^ 
interests,  and  attitudes  and  makes  science  an  important  part  of  J-^ 
life  and  planning  for  future  careers. 

3.  *To  develop  a  science  program  that  promotes  cognitive  and  language 

development . 

Program    Characteristics  * 

'*     '    V  1  , 

"Science  for  the  Hearing  Impaired  was  designed  through;  1)  selection  and 
v  modification  of  existing  school  science  programs,  and  2)  creation  of  new 
materials  to.  meet  the  needs  of  hearing  impaired  students  in  our  schools. 
This  is  the  f i rst'  program  developed  on  %  national  level  to  address  this. special 
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elementary  and  middle  ch.i  Idhood  population.    That  there  is  a  need  for  such 
a  program  has  been  well  decumented,.2    In  the  past,  because  of  the  Jack  of  a 
soecial  science  curriculum,  teachers  of  hearing  imoaired  students  often 
spent  hours  modifying  lessons  tb  meet  fhe  special  needs  of  these  vouths. 
Since  much  of  this  has  already  been  done  in  Science  for  the"  Hearing  Impaired 
a  great  deal  of  time  is  saved  for  the  teacher.    This  time  cary  now  be  devoted  . 
to  the  more  important  individualizing  activities  in  teaching. 
t 

Five  key  types  q'*  3daot3tion  were  used  to  support* the  selection, ^ 
mod  i  *  teat  iorv^  and  creation  of  new  material   for  hearinq  imoa  i  red/ 1  anguage 
delayed  youth. 

Reorganization 

rirst,  reorgan izat ton  and  *ieSd  testing  of  results  of  objectives,  lessons, 
and  content  within  lessons  took  place  as  necessary.    However,  the 'basic  i 

integrity  of  the  program  was  maintained.-    Within  the  program,  changes  were 
made  to  suit  the  needs  of  hearing  imoaired  students  while  accomplishing  the 
objectives  as  described  in  the  original  curriculum.    Numerous  activities  were 
added  to  the  existing  school  science  programs  to  help  reinforce  concepts 
concretely.    The  order  of  lessons  were  Changed  where  appropriate,  so  that 
%the.  Studentv^an  have  concrete  experiences  with" a  concept  before  it  is 

introduced.    Lessons  that  wgre  considered  too  abstract  or  ambiguous  were 
omitted.    AM  of  these  adaptations  were  guided  by  criteria  which  emphasized 
rnaximizing  learning  while  saving  the  teacher's  valuable  time  and  energy, 

A  complete  experimental  edition  of  Science  for  the  Hearinq  Impaired  was 
nationally  field  tested  with  hearing  impaired  and  dedf  youths  and  evaluated  by 
teachers*  of  the  dea*.    The  test  population  was  cicawn  from  urban,  suburban,  and 
rural  settings.    The  teachers  evaluated  ehch  lesson,  classroom  management  and*" 
organization  were  monitored,  and  student  progress  was  continuously  measured. 
This  Hnal  edition  of  Science  for  the  Hearinq  Impaired  is  a  culmination  of    *  r 
these  ef  forts .  ^ 

Paraphrasing 

Paraphrasing  was  a  second  form  of  adaptation  used.    Many  hearing  impaired 
students  have  a  low  read i ng  j^tabu I ar /  or  are  not  famij  iar  with  either  multiple 
meanings  of  words  or  multiple  words  for  the  same  things.    The  complexity  of 
Phrases , , sentence  construction,  or  paragraphs  also  pose  great  prpblems  for 
language  delayed  youth.    Therefore,  the  teacher  must  use  a^ variety  of  types 
of  paraphrasing  when  text  materials  and  directions  are  present  in  lessons. 
Suggestions  for  paraphrasing  were  included  in  the  adapted  teacher*s  guide. 
While  reading  a>id/or  teacher  paraphrasing  of  the  text  is  a  part  of  most 
lessons,  textual  content  is  olso  presented  concretely  through  many  hands-on 
activities.     In  this  way,  tne  material   is  presented  in  a  variety  of  ways, 
student  involvement  is  encouraged,  and  interest  is  increased. 

Key'Words  \ 

^  * 

Key  Words  and  Phrases  were  isolated  for  each  lesson.:    This  included 
scientific  terms  as  wpl I  as  words  typically  difficult  for  hearing  impaired 
youths  .llfcbese  words  and  phrases  appear  on  the  first  oage  of  a  lesson.    They  y: 
are  boxjBLo f f  on  the  "right  hand  margin  to  ease  reference  for  special 
instruc^ronal  consideration  by  the  teacher.    Science  for  the  Hearinq  Impaired^ 
is  activity-oriented.     Language  ""interaction  rs  constantly  encouraged  through 


teacher-student  dialogue  and  small  group  work.    New  vocabulary  is  not  just 
memorized  but  is  used  repeatedly  throughout  the  program- so  that  the  student 
will  begin  to  internalize  it,  generalize, the  terms  across  lessons,  and 
eventua  1  l^use  it  spontaneous  I  y ,         '•  ' 

For  schools  utilizing  signing,  an  added  feature  available  with  Science 
for  the  Hearing  Imp'aired  is  a  set  of  videotapes  iivwhich  th^  key  vocabulary 
words  isolated  in  each1 lesson  are  signed.  *  These  .Signed  Vocabulary  and 
Language  Videotapes  are  especially  useful1  for  introducing  unfamiliar-  and 
technical  sighs  to  the  teacher.    Time  consuming  research  or  improvisation  by 
the  teacherjj,s  eliminated.  * 

Language  Cards 

The  uZe  of  Identification  Cards  and  Language  Card^  are  twc/  instructional 
methods  "Which  were  also^key  Darts  of  the  adaptation.  .  Identification  Cards 
are  name  tags  of  objects  i n- the  environment.    Examples  might  v^e  "Aquarium"  and 
,fchpmeleon"%    AM  key  objects  relating  to  each  science  lesson  stou  Id*  be 
labeled  witn  an  Identification  Card  made  with  a  felt  marker  on  a  piece  of 
»posterboard  or  oaktag,*    The  continued  visual   impact  of  the  Identification- 
Cards  will  reinforce  vocabulary  learning  Tn  the  students.    Language  Cards  are 
strips  of  stiff  paper  on-^whicK  questions  and  sentences  are  written.  These 
accompany  the  key  lesson  (oral  and/or  signed)  questions  and  statements  of  the 
teacher.     Students  are  thus  given  additional  $uDport  for  involvement  in 
discussion  -and  activities.    Suggest ion^Jf or  Identification  and  Language  Cards 
and\&ncouragemenf  of  t^eir  us^  are  included  in  the  adaptation., 


tin  addition  ^b^emphas is  on  visual  display  of  language  being  communicated, 
sever^k  strategies-designed  to  foster  language  development  are  utilized. 
These  ijfclude  the  use  of  concrete  examples'  i ncorporating  multiple  senses,, 
encouragement  of  group  interaction,  and  planned  lesson  sequence  patterns. 

Additional    Activities    "  * 

Additional  activities  were  included  in  the -adaptation  to  make  it  useful 
with  students  in  the  rang$  of  reading,  experience,  and  attention  levels. 

Science  for  the  Hearing  Impaired  is  a  planned,  continuous  program  for  the 
middle  chMdhood  years,  ages  9  -  13v   Additional  acceptable  but,  at  Dresent, 
unadapted  materials  are  available  to  extend  the  range  of  the  Drogram  from 
early  chMdhood  through/ the  first  years  of  high  school,  ages  5-15.  Concepts, 
skills,  and  vocabulary  are  introduced,  developed-,  and  Vei  nforced  throughout 
the  program  thus  building' a  consistent  pattern  of  meaningful  4  learning  in  tfie 
student's  mind  and  within  The  science  program  in      school.    Such  consistency 
promotes  good  communication  among  the  teaching  staff  at  various  levels 
within  the  school  and  helps  parents  understand  the  program  tl\eir  child  moves 
through  from  year  to  year.    Also,  Science  for  the  Hearing  Impaired  is  available 
as  a  complete  package.    Too  often  texts  and  teacher's  guides  may  be  available 
frqm  one  company  but  manipulative  materials  and  media  used  for  each  lesson 
must  be  gathered  or  purchased  from  a  number  of  other  sources.    This  can  cause 
added jexpense  and  unnecessary  work  on  the  part  of  the  teacher  and  admin- 
istrator.   Science  for  the  Hearing  Impaired  helps  to  solve  this  problem.  All 
levels,  except  for'  7,  are  fully  equipped  with  the  necessary  materials,  audio- 
visuals,  and  supplementary  activities  from  a  common  source. 
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A'  sample  lessan  demonstrating  these  adaptation  processes  with  a  •  * 

comparison  of  jan  unadapted  lesson  can  be  found  in  the  appendix. 

Program  Goals  #  ^  4 

Science  for  the  Hearing'  Impa  i  re^  deve  lops  the  following  ski  Ms: 

Observing  —  Describing 

>  I  nvest  i  gat  i  ng  —       MaVi  i  pu  I  at  i  ng 
Organiz  Lng  Quantify!  ng 

Genera  I i  z  i  ng  —  •  App I y  i  ng 

These- ski  I  I s  are  general  problem-solving  skills  that  apply  equally  well 
to  classroom  and  non-cl assroom  situations.  .  In  the  science  classroom,  a  fifth 
level  student  may  be  solving  a  problem  in  relative  motion  u§ing  skills  which, 
in  his  or  her  personal   life,  may  be  used  to  .find  the  qoickest  way  to  complete 
&~l&&er  route,  the  most  efficient  way  to  allocate  time  for  homework,  or  the 
"next  move  in  a  chess  game.    Students  have  many  oooortuni ties  to  work  on  all 
skills  at  each  level".    At  levels  3  and  4*  the  concentration  is  on    the  first  six 
skills.    The  upper  levels  place  a  greater  erfiphasi  s  on  generalizing  and 
applying. 

The  National  Science  Teachers  Association  (NSTA)  has  recommended  a  number 
of  conceptual  themes^  or  big  ideas,  in  stience  to  be  used  in  developing  a 
sequential  science  curriculum.    The  science  .content  in  levels  3  -  7  of  this 
program  have  their  roots  in  the  NSTA  recommendations.     Each  theme  integrates* 
the  orobj  em-sol  vi  ng  skMIs  with  the  .content  of  the  theme.    The  themes  are: 

\?   Th&re  are  structural  patterns  in  all  matter. 
II."  There  Ms  order  in  .space  ancj  time.-  * 
t-'l  I  I ,    Change,  and  interaction  are  universal. 
IV.    Living  objects  change  and  interact. 

Program  levels  3  through  6  are  general  science  oriented.    Content  from 
each  thejne  is  presented  in  a  separate  unit  in  each  level  as  follows: 


I.    There  are  structural  patterns  in  ai'l'  matter. 


Level  3       Unit  1  :  Variafion 
Level  4       Unjf*  2:     Expiring  Master 


Level  5  .    Unit*  2:  Forces 
Level  6       Unit  3:    Models  of  Matter 


II.    There  is  Order  in  Space  and  Time. 

Space  and  Motion    •  , 
Patterns 

Motion    '  "  , 

Mode  I s 


Level  3  Unit  2 

Level  4  Unit  3 

Level  5  ,  Unit  3 

Level, 6  Unit  2 
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1 1 L    Change  and  Interaction    are  Universal 


Level  3  Unit  3 

Level  4  Un i^t  4 

.Level  5  Unit  4 

Level  6  Unit  4 


Interaction  and  Energy 
Exploring  Energy 
Matter  and  Energy 
Energy  and  Ecosystmes 


IV.     Living  Objects  Change  and  Interact 


Level  3       Unit  4:    Population  Interactions  * 
Level  4       Unit  T:    Environments  ^ 
Level  5       Unit  1:  Adaptations 
Level  6       Unit  "l:    Population  Needs 

Level  7^of  Science  for  the  Hearing* Impai red  is  life  science  orfenfed.  The 
levej  is  divided  into  three  units; 

*  Looking  at  Li  fe 

•        1  ^   Lif^e  Systems 

Biological  Systems 

Each  unit  relates  in  a  less  structured  way  to  the  foUr  conceptual  themes  . 
through  a  life  science  content.    Classification  is  an  important  focus  of  this  . 
level.     1 1  I ustrat ibns  and  an  extensive  overview  of  various  life  forms  help" 
students  understand  how  and  why  organisms  are  class  if  lejj. 

A  comparative  study  of  animal  an^pl^nt  life  systems  underscores 
similarities  and  differences.    EmphasTs  on  the  human  body  is  strengthened  by 
carefully  choseh  health  topics."    After  the  basic- introduction  "to  anatomy  and 
physTology,  students  learn  about  the  interactions  of  organisms,  ecosystems, 
and  where  human  life  fits  into  the  world/  environment.    A  more  detailed 
description  of  the  content  of  6ach  level  can  be  obtained  by  reference  to  the 
individual  adapted  teacher's  guides.  1 

Instructional  Methodology 

Science  for  the  Hearing  Impaired  uses  a  learning  sequence  which  attempts; 

1.  familiarization  through  exploration  (Introduction), 

2.  purposeful  teaching  of  lesson  objectives  in  a  concrete  manner 
appropriate  to  student  needs  (bevelooment)  and, 

3.  multiple  use  of  the  idea^  gained  in  a  variety  of  situations 
(Appl  i cation  and  Evaluation) . 

The  three  phase  sequence  is  especially  useful  with  hearing  impaired  students 
since  these  students  typically  find  reading  and  learning  abstract  and  difficult 
This  learning  sequence  provides  ample  opportunity  for  f i rst-hand  'experience  * 
with  new  concepts  and  skills  so  that  students  not  onl*y  read  about  new  ideas 
but  get  involved  with  them.    A  more  traditional  approach  used  in  many  science 
programs  of  explaining  the  concept  first,  followed  by  practicing  the  concept, 
was  found  in  the  schools  studied  in  this  project  to  delay  student  learning 
by  as  much  as  two  to  four  years.  • 
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The  Introduction  phase  is  an  activity-oriented  exploration.     It, gives 
students  an  opportunity  to  experience  concretely,  gather  M n format  ion,  relate 
to  past  experience,  and  make  dis^ovenes  by  themselves.    Within  each  cluster, 
or  section,  the  first  lesson(s)  begin  hen^.    Sometimes  whole  clusters  provide 
an  exploration  for  ideas  introduced  later. 

~>  % 

In  the  Development  phase  new  ski  Ms  and  concepts  are  presented  to  the  / 
students.     Learning  is  promoted  by  concrete  'exp I anat ion  through  a  variety  of 
appropriate  experiences  and  is  closely  related  to  the  exploration  activity. 
§      Development  takes  place  in  the  middle  or  central   lessons  within  each  cluster 
or  sect  ion ♦ 

-Enrichment  lessons  are  also  included.    These  lessons  provide  additional 
introduction  and  development  o*  the  learning  sequence  in  different  aregs  to 
facilitate  transfer.  '  > 


The  third  phase  of  the  sequence,  Add  I  I  cat  ion,  encourages  students  to  apply 
the  new  concept  to  examples  nor  directly  referred  to  in  the  Development  Phase ♦ 
It  provides  for  learning  through  repetition  and  practice.     In  this,  way 
students  can  begin  to  extend  the  range  of  app f i cabi  I  ity  of  the  new  toncept. 
In  each  cluster  or  section  Application  lessons  occur  at  the  end  and  may  involve 
a  number^of  lessons. 

\  x 

An  Eva  I  uat  ion  lesson  is  also  included  in  each  cluster.    Students  are 
expected  to  be  able  to  apply  concepts  and  skills  they  have  just  gained,  rather 
than  simply  memorize  facts  learned  in  previous  -  lessons.     In  this  way, 
meaningful  understanding  rather  than  rote  "learning"  is  being  encouraged  and 
<  evaluated. 

The  three  phase  learning  sequencers  efficient  on  I  y  r  i  f  students  are  * 
working  at  an  appropriate  level  matched  to  their  stage  of  development. 
Typically  students  are  grouped  for  instruction  according  to  reading,  achievement, 
of'  IQ  scores.    With  the  hearing  impaired  this  is  particularly  inappropriate 
since  such  measures  are  language  based.    The  ^uthors  suggest  pretesting 
students 'at  the  beginning  of  the  year  using^n  appropriate  test  of  problem-  . 
solving  and  thinking  ability.    This  procedure  minimizes  language  as  a 
prerequisite  in  grouping  and  matching  students. to  program  level.    By  hoting 
Similarity  in  scores,*  appropriate  placement  within  similar  groups  of  potential 
performance  at  a  specific  level  of  the  program  is. possible.    During  the  fielcJ 
testing  of*  this  proqram,  an  "Inventory  of  Piaget's  Developmental  Tasks"  -  a 
pap^r  and  pencil   inventory  -  was  used  and  proved  to  be  effective.    For  furhter 
details  on  testing  and  grouping  contact  the  program  authors. 

Program  Components  and  Instruction   on  Use 

Total  program  components  i ncl udev materi a  I s  published  through  ^oughton 
Miff  I  in  as  we  I  I  as  the  Science  for  the  Hearing  impaired  (SFH I )  adapted  program 
^materials.    The  Houghton  Mifflin  materials  include  the  student  texts  for  the 
Science    series,  Level  3  to  Level  6,  and  Spaceship  Earth  -  Life  Science,  for 
Level  7,  and  their  corresponding  Teacher^  Guides.    T©  supplement  the  Science 
text,  Houghton  Mifflin  also  produces  audiovisual  materials  and  equipment 
packages.    A  Laboratory  Record  Book  and  Duplicating  Masters  for  Progress  Tests 
accompany  Spaceship  Earth  -  Life  Science.  • 
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The  Houghton' Miff  I  in  materials  and  the  SFHI  adapted  materials  are  to  be 
used  jpintly  in  establishing  an  appropriate  science  program  for  hearing 
impaired  students. 

Teacher's   Guides,  Levels  3  to  6 

The  Science  teacher's  guide  and  the  SFHI  adapted  teacher's  guide  are  to  # 
be  used  together*"  The  'Science  teacher's  guide  is  used'for  general  information 
about  the  series'while  the 'SFHI  teacher's  guide  is  used  for  information  on 
specific  lessons.    When  using  the  Science  teacher's  guide,  the  teacher  should 
focus  attention,  on  the  scope  and  sequence  of  the  text  as  a  whole,  how  a 
particular  level  is  taught,  unit  overviews,  concept/progress  charts,  the 
glossary,  the  cjuster  master  materials  list,  and  student  worksheets.  This 
information  is  only  included  in  the  Science  guide  and  is  not  repeated  in  the 
adapted  guide, 

-    The  SPHL  teacher's  guide  gives  information  about  lesson  clusters  and 
sp^ific.  lessons  (see  Appendix  A  for  a  sample  lesson  format).     It  has  been 
designed  to  be  a  complete  package  so  that  lesson  planning  within  clusters  can 
usuaNy  be  done  wtth  the  SFHI  teacher's  guide  and  Science  student  text  alone. 
Preplanning  for  the  cluster  as  a  whole  will  require  the  .Science  teacher's 
guide  In  addition.    Lesson  cluster  outlines  ciescri bethe  Sci&nce  teacher's 
guide  reference  page,  teaching  strategy,  lesson  title,  and  teaching  time.  Also 
note^on  -ie'ssons,  additional  materials  required,  and  filmstrip  information 
are  provided. 

ft  - 

-Complete  descriptions  of  the  individual   lessons  in  the  c  I  ustfflkfol  low  the 
fluster  outline.    First,  the  teaching  strategy  for  the  lesson  is  listed  along 
""with  the  title  and  location  of  the  lesson  in  the  Science  teapher's  guide  and 
student  textbook.    Sdcond,  the  lesson  itself  is  presented.     It  contains; 
1)  the  Lesson  Purpose,  2)  Prerequisites,  wh^re  necessary,  and  3)  Advanced 
Preparation  which  includes  Background  information  from  the  Science  teacher's 
guide,  and  a  listing  of  all  materials  necessary  for  the  lesson. 

Third,  a  box  to  the  right  of  Advance  Preparation  indicates  Language  Cards/, 
Key  Signs  and  Identification  Cards.    The  Language  Cards/Key  Signs  section  lists 
-vocabulary  and  phrases  that  students  should  learrr  during  the  lesson.  The 
teacher  is  encouraged  to  write  each  word  on  a  card  and  to, display  these  cards 
during  the  lesson.    Signs  for  each  of  the  vocabulary  words  listed  in  the 
-Language  Cards/Key  Signs  section  are  demonstrated  in  the  Signed  Videotapes, 
The  Identification  Cards  section  includes  vocabulary  that  is  to  be  written  on 
cards  and  posted  with  the  materials  used  in  the  lesson.    The  fourth  section,' 
Teaching  Suggestions,  includes  the  instructional  steps  to  be  used  in  a 
particulaiMesson.    Desired  Learning  Outcome,  the  final  section,  describes 
what  the  student  should  be  able  to  do  at  the  completion  of  the  lesson. 

Each  lesson  cluster  and  lesson  is  organized  in  the  same  wa^c  for  each  of 
the  levels,  3  to  6.    However,  materials  for- Spacesh ip  Earth  are  somewhat 
differently  organized.  ^ 

Teacher's  Guide,  Level  7 

As  with  the  Science  serjes.  the  Hougbton  Mi f f I  in  teacher's  edition  of 
Spaceship  Earth  -  Life  Science  and  the  S£Hj  adapted  teacher's  guide  level  7, 
are  used  jointly,    However,  because  there  is  much  less  overlap  between  these 
two  guides,  the:teacher  must  use  both  guides  to  establish  a  complete 
program.4  * 


The  Houghton  Mifflin  teacher's  edition  of  Spaceship  Earth  begins  with  * 
information  on  materials/  supp I iers  of  materials,  and  possible  films  and 
filmstrips  to  be tused  with  each  chapter.    Student  objectives  are  stated  for 
each  chapter,  and  explained  fey  identifying  how  the  students  will  show  they 
have  learned  each  objective.    This  information  is  not  included  in  the  $FH1 
Level  7  teacher's  guide.    The  teacher's  edition  also'has  section  notes. 
These  notes  include  information  about  the  chapter's. sectjon,  background 
information, "demonstrations,  activities  from  the  text,  optional  activities, 
discussion  informa*Kon,  enrichment  activities,  answers  to  checkpoints  and  K 
skullduggery  questions,  current  ideas,  and  a  bibliography  for  tfoth  students 
and  teachers.'    All  of  this  information  is  important  but-  is  not  duplicated  in 
the  SFHI  teacher's ,gu i de.    Accompanying  the  Spaceship  Earth  teacher's  ediVion 
are  a  student  text,  student' Laboratory  Record  Book,  and.  Pup M cat i nq  Masters 
for  Progress  Tests.    The  Laboratory  Record  Books  contain  sheets  to  be  filled 
out  as  the  students  complete  experiments  which  are  listed  in  the  text.  The 
Progress  Tests  include  chapter  tests  and  two  cumulative  tests. 

The  organi  zation^of  the  SFH I  Level*  7  teacher's  guide  for  Spaceship  Earth  - 
Life  Science  is  similar  to  %he  SFH!  teacher's  guides  for  the  Science  series. 
However,  because  of  the  organi  zation^of  this  book,  a  few  of  the  components  are 
different.    Lessons  for  Spaceship  Earth  are  grouped  by  "chapters.    Each  chapter 
in  the  text  is  divided  into  numbered  sections.    Lessons  in  the  SFHI  teacher's 
guide  are  grouped  according  to  these  numbered  sections.    Listed  first  is  the 
section  outline  which  inaica1*es  «tbe  corresponding  page  numbers  in  the  Spaceship 
Eafrth  teacher's  guide,  section  numbers,  lesson  titfes,  and  suggested  teaching 
t  i  me ., 

Descriptions  of  the  lessons  follow  the  section  outline.    The  chapter, 
section,  lesson  title,  and  location  in  the  student  text  and  Houghton  Mifflin 
teacher's  guide  are  listed  at  the  beginning  of  the  lesson.    The  objectives  for 
the  lesson  are  noted  when  they  differ  from  those  listed  at  the  beginning  of 
.each  chapter  in  the  Spaceship  Earth  teacher's  edition.    Prerequisites  for  the 
lesson  are  listed  onfy  when  necessary.    Background  information  is  hoted  when 
different  from  the  Houghton  Mifflin  teacher's  guide.    The  advance  Preparation 
section  includes  materials  for  the  lesson  which'7are  in  addition  +o  those  listed 
in  the  Spaceship  Earth  teacher's  edition.    Therefore,  the*teacher  must  refer  to 
both  guides  when  locating  materials  necessary  for  the  lesson. 

Lessons  for  SFHI  Level  7  also  include  the  Language  CardsZ-Key  Signs  and 
Identification  Cards  sections.    These  sections  are  used  as  they  are  in  Levels 
3  to  6.    Signs  for  the  vocabulary  from  the  Language  Cards/Key  Signs  are  located 
on  the  Signed  Vocabulary  and  Language  Videotapes*    Teaching  Suggestions  are 
listed  as  they  are  in  Science,  Levels  3  to  6.    These  suggestions  include  the 
necessary  instructional  steps  to  complete  the  lesson.    The  Spaceship  Earth 
Teacher's  Guide  does  not  list  a  desired  learning  outcome  for  each  section. 
Therefore,  this  section  has  not  been  included  in  the  SFHI  teacher's  guide. 
Each  chapter  and  lesson  are  organized  in  the  same  manner  for  all  of  Level  7. 

Texts,  Science  and   Spaceship  Earth 

The  textbooks  should  be  used  by  the  students  for  each  lesson,  except  where 
noted  in  the. SFHI  adapted  teacher's  guides*    Specific  uses  of  the  textbooks  will 
vary  from  class  to  class.    The  pictures  and  graphics  can  be  easily  used. 
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There  are  several  possible  ways  in  which, the  students  could  interact  with 
the  written  language  component  of  the  science  program  textbooks*     If  the 
language/reading  level  of  the  sturfents^  is  such*  that  students  can  read  and 
comprehend  the  materials,  with  or  without  tfeacher  help,  then  they  should  be 
asked  to  read  the  material.    However,  if  the  text  is  too  difficult  orv 
inappropriate  for  th^ student,  . the  teacher  can;  ))  rewrite  the -text,  keeping 
in  mind  the  vocabulary  listed,  2)  paraphrase  "the  information,  or  3)  read  the 
text- to  the  class  while  mod  ikying  the  language  and  explaining  concepts  as 
necessary.    Wh»n  one  of  these  procedures  is  suggested  for  lesson  preparation 
the  others  sh^ffld  be  considered  as  suitable  substitutes.    Flexible  use  of  the 
language/ reding  component  of  the  textbooks  will  enabl^students  to  receive 
information  on  their  cognitive^  level ,  which  may  not  be  commensurate  with  their 
I anguage/read i ng  level . 

Signed  Vocabulary  and  Language  Videotapes  and  Index 

Videotapes  have  been  produced  which  accompany  Science  for  the  Hearing 
■  Impaired  Levels  3-7.    These  videotapes  include  signs,  in  American  Sign  Language 
and  Manual  I y 'Coded , Engl ish,  for  each  vocabulary  word  listed  in  the  Language 
Cards/Key  Signs  and  identification  Card  sections. 

The  Signed  Vocabulary  and  Language  Videotapes  should  be  used  by  +he 
teacher,  reviewing  one  lesson  c  luster  basket  ion  at  a-time.    This  will  take 
2-5*minutes.    By  reviewing  a  lesson  cluster  or  section  before  instructi  '"^ 
occurs,  the  teacher  will  be  assured  of  familiarity  with  the  appropriate  signs 
for  the  identified  vocabulary.    These  tapes  can  also  be  used  by  students  to 
learn  signs  for  new  vocabulary  after  the  vocabulary  itself  has  been  experienced 
and/or  used  in  d-^cussion  in  the  class>  or  for  review  of  vocabulary. 

A  Signed  Vocabulary  and  Language  Index  to  the  tapes  is  located  in  the 
Appendix  of  the  SFHI  teacherTs  guide  for  each  level.    This  index  lists  each 
cluster  or  section,  the  specific  location  of  that  lesson  in  the  program,  and 
the  vocabulary  words  signed  for  that  lesson.    Within =each  cluster  or  section 
of  lessons  the  same  vocabulary  important  in  more  than  one  losson  is  not  - 
repeated  in  the  Index -or  Videotapd.    Repetition  of  important  vocabulary  does 
occur  between  clusters  or  sections. 

These  videotapes  are  available  for  purchase  and/or  copying  from  the  authors 
by  writing  the  Department  of  Curriculum  and  Instruction,  Col  lege  of  Human 
Resources  and  Education,  Vfest  Virginia  University,  Morgantown,  WV  26506. 

Audiovisual  Materials 

Audiovisual  materials,  are  produced  by  Houghton  Mifflin  for  the  Science  series 
but  not  for  Spaceship  Earth.5    One  set  of  filmstrips  accompanies  most  of  the 
units  in. each  level.    The  filmstrip  set  contains  three  captioned  color  film- 
strips,  sc^und  cassettes,  duplicating  masters  for  pupil  response  sheets,  and  ' 
a  teacher's  guide.    The  cassette  accompanying  a  filmstrip  has  two  sides.  One 
side  has. basic  information  while  the  other  side  has  enrichment  information 
along  wltftftBe  basic  information.    Use  of  these  filmstrips  is  noted  in  the 
cl  ustenoot I  ine.    •  * 
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Suggested  planning  for  use  of  the  fMmstrips  involves  the  teacher 
preparing  for  their  use. by;  1)  reading  the  teacher's  guide  and  response  sheets, 
2)Jistening  to  the  cassette  for  a  possible^presentation  model,  and  3)  viewing 
the  fifmstrip.    U^e  of  the  filmsfrip  in  .the  classroom  has  been  effective 
through  use  ot.ffie  captions  and  discussion  alone.    Additional  strategies  would 
include  the  teacher  paraphrasing  cassette  materials  f  rom  Jiotes  made  earlier. 

* 

Equipment  and   Materials         *  * 

Houghton  Mifflin  producss^quipment  packages  for  the  Science  series  but 
not  for  Spaceship  Earth.    One  equipment  package  accompanies  each  level.  Each 
package-contains  most  of  the  .materi a  I s  necessary  for  that  level's  act^vjties. 
Common  and  easily  obtained  materials,  as  well  as  Jiving  plants  and  organisms 
must  be  obtained  by  the  teacher  from  local  sources.    Care  should  be  taken  to 
plan  for  materials  to  oe  secured  at  an  early  date.    Materials  i-n format ic*k  can 
be  found  in  1;he  Houghton  Mifflin  and  SFHI  program  teacher's  guides.  , 


Program   Development  Process 

^Regardless  of  the  type  or  source  of  the  school  science  curriculum, 
teachers  for  the  hearing  impaired  are  consistently  faced  with  decisions 
regarding  the  selection,  development,  and  modification  of  effective  science 
materials.     In  the  past,  at  least,  six  problem  areas  were  associated  with  the 
usd  of  traditional  science  programs  with  hearing  impaired  ydftth.'  They  were;- 

1.,    Emphasis  of  facts  and  memorization  vs.  skills  and  science  processes. 

2.  '  ActivW-y  with  known  results  vs.  discovery  and  ^unknown  results. 

3.  Amount  of  reading  material  vs.  active  participation  in  meaningful 
♦  activities. 

4.  Appropriate  material  (adapted  for  fhe  hearing  impaired  student). 

5.  Difficult  terminology. 

6.  Advanced  concept  level. 

This  project  attempted  to  address  these  problem  areas  in  developing^  „ 
effective  science  program  and  establishing  a  model  for  curriculum  deve loprttent 
for  hearing  impaired  youths. , 

The'  project  was  originally  funded  in  May,  1980N>y  the  National  Science 
Foundation  through  the  Physically  Handicapped  in  Science  Program.    The  de- 
develppmenta I  process  used  available  literature  and  school  scienc^  programs -in 
addition  to  the  experiences  of  a  number  of  curriculum  developers,  teachers  of 
the  hearing  impaired  and  science  teachers.    The  first  step  involved  an 
analysis  of  existing  science  programs  used  and  available  to, spools  with 
hearing  impaired  students  in  tjie  United  States.    The  results  and  analyses 
instrument,  Curricul urn  Ana  lysis.  Guide  1  ines  CSunal  and  BurCh,  1978),  led  to 
the  criteria  used  in  the  final  selection  process*    This  process  concluded  that 
two  prpgrams  published* by  the  Houghton  Mifflin  Company  provided  the  most 
effefeti ve^base  program  and  greasiest  potential   for  adaptation 'for 'hearing 
impa i red/ language  delayed  youth,  Science  and  Spaceship  Earth. 

The  development  continued  with  writing,  national  field  testing  and 
rewriting  of7  program  materiaJs  and  sequence.  The  project  time  l  ine  for 
development  of  Science  for  the  Hearing  Impaired  is  shown  below.  " 
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May,  1980 


Summer,  1980 


Academic  Year 
1980-1981 

Spring^  1981 


Summer,  1981 


Development 

Complete  analysis  of  science  programs 
Planning  conference 

Writing  and  adapting  materials  foyexperi- 

men^a^  SFHI  program  y 
Regional  pretesting  of  sample  program  componepts 

National  field  testing  of  experimental  SFHI 
program         .  *  "  ^m, 

Analysis  of  ffeld  te$t  results  and  program 
^  revision 

"/   Preparation  of  final  edition  of  the  gFtfT  program 


April,  1981 


Summer,  1981 


Academic  Year 
1981-1982 


Dissemination  / 

Adaptation  model  presented  and  SFHI  program 

workshop  given  at  National.  Science  Teachers* 
' conferences 

Distribution  of  sample  and  fu I  I  SFHI  program 
sets,  levels  3-7 

Notj  f  teat  ion  /"description ,  and  workshops 
involving  'SFHI  program  given  in  Journals, 
at  conferences,  and  in  school  systems 
.Continued  distribution  of  sample  and  full 
SFHI  program  sets 


*  Teaching  for- Hearing  Impaired:  A  Workshop  ,  - 

For  effective  use  of  the  Science  for  tPie  Hearing  Impaired  program ,  - 
teachers  should  be  famiUar'and  have  extended  experience    with  the  Houghton 
.Mifflin  science  materials  avid  the  SFHI  program  components.    Just  reading  about 
the  adaptation,  as jn i  this  program  introduction,  is  inadequate.  Familiar- 
ization should  include  activities  such  as  preparing  sample  lesson  materials, 
engaging  in  laboratory  activities,  discussing  the  rationale  and  methods  of 
involvement .of  ^tudents  in  learning,  and  comparing  ideas  with  professional 
col  leagues. f       \  \    „  K  ■  ,  . 

-i     To  provide  for  effective  implementation  of  Science  for  the  Hearing 
Iftpai red  in  classrooms^  workshop  provided  by  appropriate  personnel  from  a 
school  System,  State  Department  of  Education,  a  university,  or  *he  Science  for 
the  Hearing  Impaired  staff  is  suggested.    A  workshop  schedule  might  include 
the  following  items; 

SFHI    Workshop  Outline 

I.'   Summary  of  Project 
*     A.    Goals  ( 
B.  Procedures 
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'I  I .  *  Summary  of  Curriculum 
A.  Goals 
'  B.    Acti  vit i  es 
III.    Development  of  Reasoning  in  Students 

A.  How  Students  Think 
.  B.    Concrete  and  Formal  Reasoning  Patterns 

C.  Self  Regulation  aftd  the  Learning  Cycle 

D.  Textbooks,  Lab  activities  and  Tests 

IV.  ^  Science  Curricula  and  Lessons  Traditionally  Used  in  Schools 
V/  Pretesting 'and  Posttesting 
A^    Science  Interest  Survey 

B.  Student' s  Developmental  Leve I  Survey 
VI.     Introduction  to  the  SFHI  Curriculum 

A.  Adaptation  Components 
1.    Overview  of  Format  for  Clusters  and  Lessons 
£x   Specific  Components  Emphasized 
3.    Review  of  Modifications  in  Various  Grade  Levels 

B.  Demonstration  of  Adapted  Lesson  (live  and  on  videotape) 
JC.    Language*  Adaptations 

VII.     In  Depth  Review  of  Adapted  Curriculum  Components 

A.  Equipment 

B.  Audio-Visual  Materials 

C.  Eva  I uat i  on 

^D.    Signed  Vocabulary  and  Language  Videotapes  and  Index 

E.  SFHI  Teacherfs  Guide, 
VIII  *  Comparing  the  Adapted  Program  to  Unadapted  Materials. 

Additional  Curr icu I um\ Modification  to  Local  Conditions 

A.  Goal  Areas  and  Data  Records 

B.  Building  a  Student  Evaluation  Profile 
Individual  P^Srtning  * 
A;  ^Distribution  of  Related  Materials 

B.  Individual  Review  and  Preparation  for  First  Months  Activities  in 
Grades  Taught  * 

C.  Individual  Review  and  Lis.ting  o\  Needs  for  Completion  of  Units 
1-4  fof  Levels*  to  be  Taught 

Feedback  on  Areas  Covered  in  Workshop \and  on  Adapted  Curriculum 


IX. 


Information  on  arrangement  ^or  having  a  workshop  presented  at  your  school  by 
the  Science  for  the  Hearing  Impaired  staff  may  be  Obtained  from* 

Dennis  W.  Sunal  or  Cynthia  S.tSunal,  editors  v 
Science  for  the.  Hearing  Impaired  \ 
Department*  of  Curri  cul  um  and  Instruction  I 
West  Virginia  Univeri si ty 
604  Al  lea.  Hal  I 

Morgantown,  W.V.    26506  J  v 
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APPENDIX.  A 


ad/pted  sfhj  LESSON,  LEVEL  5 


INTRODUCTION:    Lesson  Cluster  1B-1  Systems  ,  .  / 

Page  T-56/S-£5    On  The  Inside  (20-35  ^i>.) 

PURPOSE:     Introduce  the  concept  that  organisms  may  have  several  inside  systems  with 
different  functions  that  help  it  stay  alive. 


ADVANCE  PREPARATION:    Materials  -  One  of  the  following  for 

each  chi Id: 


Language  Cards/Key  Siqng 

Ir^ir'p    c+r'ir  +  nrc  'i 


irside  structure 
system 
skeleton 
stomach  - 
I  ungs 
heart 
i  nteract 
leg  bone 
brai  n 
i  ntest i  nes 


Identification  £ards 


(labels  for  preserved 
organs  if  used) 


-  ditto  of  the  human  booy 
showing  the  following  in- 
s ide^tructure^  stomach, 
hearty  lungs,  leg  bones, 
brain,  intestines .  This 
ditto  can  be  made  by  copy- 
ing tbe  diagram  provided 
wttb-  th-ts  lesson; 

-  large  sheet  of  paper  C5? 
x  £  1.    Bfank.  newsprint  or 

a  wrapping  paper  would  be 
idea  I  . 

-  J  set  of  ct)t  out  models 
of  inatde  structures. 
Models  are  provided  with.. 

r  this  lesson.  ' 

-  scissors  * 

-  gl ue  or  paste 

-  several  magic  markers,  crayons,  pencils 
x     -  Picture  showing  the  irytern^l  anatomy  of  people 
\     and  other  animals.     "  ^ 

*-  preserved -heart,  I  qngs,  -and  any  other  internal 
organs*>hat  you  can  get  from  a  slaughter  house  or 
other  source. 

*This  Material   is  optional. 
,    TEACHING  SUGGESTIONS: 

1.    Be^n  +he  lesson  by  asking  the  students- to  name  outside  structures  of  organisms  th*  * 
they  have  studied.    Refer  to  pictures  and  examples  usee  in  previous  cluster  ' 
/        Responses  may  include  any  observable  structures,  such  as  skin,  fur,  eyes  legs 

leaves,  roofs,  and  mouth,  parts.    Explain  to  the  students  that  in  this  part  they  * 
will  be  learning  about  inside  structures;   ^  v 

2.     Introduce  the  term  inside 
what  inside  structures  may 


structures' with  the  ((anguage  card  anb  ask  the  students 
refer.    Accept  all  onions. 


to 


3"    olirtJeeh^r+S  Pic+-ures+of         r"s[de  structures  of  humans  and  other  animals.  Point 
out  the  heaet,  lungs,  stomach  and  intestines. 

4  "  "Ss^dU,nIS+rad-+Je  rn+r°duC^°n  +°  +&e  '^son  on  page  25  or  teacher  rn^rT- 
pnrase^  Use  the  pictures  already  shown    to  reinforce  the  information.  V 

5"    J7lirK?)^^  Label  each 

with  an/Tdent.f  .cat.on  card  and)display  in  the  room  for  some  period  of  time. 
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6.    Distribute  dittos    of  the  human  body  and  have  studenl^  labe i  the  inside  structures. 


Distribute  large  sheets  of  paper}  and  divide  students  into  pairs.    Wht  le  ohS  Chi  i<T 
lies  on  the  paper  the  other?  should  trace  his  or  per  outline.    When  comp  lete  .they 
may  change  roles.    When  outlines  are  complete  students  should  cut  them  out. 


Give  each  chi'ld  a  sot  of  iniernal  structures  that  have  teen  cut  cui 
the  students  may  cut  out  thfe  structures. 


I  f  r referred 


30. 

n. 

12. 
•13. 


Have  the  students  label  each  structure  and  paste  them  in  the  appropriate  location 
on  their  ov/n  body  outline.    The  finished  products  can  be  displayed  around  the  room 
or  in  one  area  labeled  Inside  Structures. 

Exp  I  a  in  to  the  students  that  these  structures  work  together  or  interact,  and  when 
they^3<?*&o  TTfey  ar^called  a  system.  *  Introduce  the  terms  interact  and  system  with 
tfe  language  cards,  y 

Have  students  read  the  remainder  of  page  2^  or  teacher  (may  paraphrase. 


Students  should  answer  questions  eitber  irvwriting  or  through  class  discussion 


Discuss  the  lesson  with  tha  students  when  they  have  completed  Their *ork. 


DESIRED  LEARNING  OUTCOME:    Ability  to  name  inside  structures  that  interact  in  a 

system. 

************************************** ********^ 


DEVELOPMENT; 


Lesson  Cluster  IB- la  Systems 

Page  T-57/S-26    A  Chicken  Skeleton^C40#5b  min.) 


PURPOSE:    Develop  the  concept  of  inside  structural  systems  by  introducing  a  skeletal 
system.' 


ADVANCE  PREPARATION: 


Materials  -  2  pieces  wire  C#18  to  #24) 
'  «  20  cm  C8  in . )  in  length 

-  2  chfcken  or  turkey  skele- 
tons -  see  Advance  Pre- 

,       paration  page  T-57  \ 

-  paper  towels 

-  pictures  or  models  of 
human  and  other ^animal 
skeletons.    Pictures  on 
page  27  may  be  used. 


TEACHING  SUGGESTIONS 
1. 


Language  Cards/Key  Signs 

skeleton 

skeletal  system 

bones 

jo  i  nt 

Identification  Cards 
label  for  chicken  or 
turkey 

(skeleton  put  on  display) 
labels  for  neck,  legs, 
wrrigs  and  ribs 


Introduce  tifeWon  bY  asting  y  students  to  turn  to. bQnes  Qf  gn 


Have  students 


read  Introductory  paragraph.   Teacher  maX  paraphrase. 
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,  yrfj*         '   SFHI  it 


SIGNED  VOCABULARY  AND  LANGUAGE  INDEX 
FOR  , 

SCIENCE  FOR  THE' HEARING  IMPA I  RED 


\ 


Instructions  for  u^e  of  this  index  with  the  accompanying  signed  videotapes 
are  found  in  the  introduction' to  the  Program,    This  index  should  be  used  as  a 
script  when  viewing  the  sjgned  videotapes  for  the  specific  SFHI  cluster  or 
section  of  interest.  * 

N  Each  part  of  J-he  videotape  is  preceded  fry  an  indication  of  the  specific 

location  (lev&t,  u^ty ,  part,  Cluster  and  Lesson)  of  the  item  presented.  Each 
item  within  a  lesson  ^Js, first  presented  in  American  Sign  Language  (ASL)  followed 
by  a  Manually  Coded  English  (MCE/SEE)  presentation  of  the  same  item.    When  a 
lesstfn  I  i-st  is  completed  the  title  of  the  next  lesson  is  given,  followed  by 
a  presentation  of  each  new  lesson  item  in  ASL  ^nd  MCE, 

Teachers  should  view  the .videotape  in  planning  for  each  new  cluster  (2-5 
minutes  per  cluster*).     It  is  also  suggested  that  teachers  view  and  practice  the 
signs  presented  with  their  classes  following  lesson  experiences  or  as  'a  review. 
The  videotape  din  be  used  as  a  visual  dictionary  when  the  children  have  for- 
s  gotten  the  sign.  ~ 

.     Tbe  'Signed  Vocabulary  and  Language  Videotapes  are  available  for  purchase  > 
&nd/or  copying  by  writing  '} 
Dennis  W.  Sunal  or 
-Cynthia  Szymaneki  Sunal 
*  Science  for  the  Hearing  Impaired 

Department  of  Curriculum  and  Instruction 
West  Virginia  University 
Morgantown,  WV  26506. 


\ 


Lesson  Title  and  Key  Signs 
Cluster  -1B-1*  Systems 

N 

1       »  .  .  On  the  Inside 

inside  structures 
system 
skeleton 
stomach 
lungs 
-  heart 
interact 
leg  bcrne 
brain 
f  intestines 

A  Chicken  Skeleton 
skeletal  system 
bones 
*      .  joint 

Respiratory  Systems 
.   respiratory  system 
oxygen 
breathe 
gills 
lungs 
air  holes 
air  tube 

Digestive  Systen 
digestion 
digestive*  systc 
food  tube 
intestines 
anus 
crop 
gizzard 
Stomach 
*  cud 


A  Muscular  System 
muscular  system 
muscles 

relax  j 
'  contracts 
biceps 

i 

Systems  Interact  in  the  Hands 
thumb 

Systems  Have  Parts 


Lesson      Title  and  Kay  Sipns 
Cluster  1B-2  Cells 

1  What  are  Cells?  &  Looking' 

at  Cells  \  

a  ceir  Q 
a  microscope 
a  nucleus 

a  slide  ' 
y  a  plant  cell 

an  animal  cell 
a  microscope 
some  plant  cells 
some  animal. cells 


Cell  Structures 
cell  structures 
a  cell  membrane 
a  cell  wall*  J 

Cells  in  Your  Body 
human  muscle  cellj^ 
human  skin  cells 
red  blodd  cells 
white  boood  cells 
human  blood  cells  - 


4  One-Celled  Organisms 
pond  water 
one-celled 

5  '  Properties  of *Cellg 

Cluster  1C-1    Animal  Behavior 

1+    '         What  is  Behavior? 
behavior 


Eye  Behavior 
eye  behavior 
pupil 

Earthworm  Behaviors 

earthworm 

adaptation 

Behaviors  Have*  Functions 

deer 

spider 

monkeys  ' 

geese  - 

racoon 
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V  .  1  » 

APPENDIX'  B:   unadapted  houghton  mi  ffl  in  lesson,  levels  j  V 

■  Introduction  (1)  ~       .  * 

  '  Suggested  Teaching  Time:  15-25  minutes 


) 


1.  Answers  may  include  stomach,  heart,  lungi, 
brain,  musdes,  bones,  vtini,  liver,  intestines, 
kidneys,  bladder,  and  other*. 


.  Answers  may  includtstomach  end  internes- 
digest  food,  rfcart  end  veins-pump  end  cir 
culate  blood;  muscles  -  move;  lungs  -  bree  the; 
brain-direct,  kidneys  and  bladder-store  and 
get  rid  of  wastes;  bones-support,  liver-help , 
digestion;  and  others. 


Systems 


On  the  Inside  ! 

Organisms  have  many  structures  inside  their 
,  bodies.  The  stomach,  heart,  and  leg  Jjones  are 
some  inside  structures.  People  and  some  other 
animals  have  these  structures.  People  have 
many  other  inside  structures  too. 

Inside  structures  often  interact.  Interacting 
structures  make  up  a  system.  An  organism 
may  have  several  inside  systems  with  different 
functions.  Each;  system  does  something  that 
helps  the  organism  stf^&live. 

Your  stomach  is  part  of  a  system  that  helps 
your  body  -use  food.  Your  heart  is  a  part  of 
another  system.  This  system  moves  materials 
.through  your  body.  'Your  leg  bones  are  part -of 
a  system  called  the  skeleton  One  function  of 
this  system  is  to  help  your  body  move. 


PURPOSE 

To  introduce  the  concept  that  organisms  may  have  several 
inside  systems  with  different  functions  that  help  the  organ* 
isms  stay  alive. 

TEACHING  SUGGESTIONS  " 

1.  Begin  the  lesson  by  asking  the  students  to  name  outside 
structures  of  organisms  that  they  have  studied.  Re- 
sponses  may  include  any  observable  structures,  such  as 

.  skin.  fur.  eyes,  leg*,  leaves,  roots,  and  mouth  parts.  Ex- 
plain to  the  students  that  in  this  part  thc^y  will  be  learn- 
ing about  inside  structures. 

^ Ask  the  students  to  what  inside  structures  mav  refer. 
Accept  all  opinions. 

3.  Ifavc  the  students  read  the,  introduction  to  the  lesson  to 
find  out  about  some  inside  structures. 


X 

1.  Look  at  the  organisms  shown.  Name  some 
inside  structures  that  they  both  have> 

2.  What  might  be  functions  of  the  structures 
you  named? 

3.  What  animals  besides  people  and  dogs 
might  have  the  structures  you  named? 

3.  Answers  might  include 
cats,  horses,  monkeys, 
rabbits,  elephants, 
and  many  others. 


25 


4.  Write  the  terms  interact  and  system  on  the  chalkboard. 
Make  sure  that  the  students  can  correcth  pronounce  the 
terms.  Students  who  have  done  other  levels  of  this  pro- 
gram wihVprobably  remember  that  objects  (or  structures) 
interact  when  they4  work  together  and  that  the  interact- 
ing objects  (or  structures)  make  up  a  system. 

5.  Have  the  students  read  the  remainder  of  page  25  and 
answer  the  questions. 

6.  Let  the  students  share  their  responses  as  the\  work. 

7.  Move  around  the  room  providing  help  as  needed. 

8.  Discuss  the  lesson  with  the  students  when  the\  have 
completed  their  work.  ■ 

DESIRED  LEARNING  OUTCOME 

The  students  should  bo  able  to  name  inside  structures  that 
interacfin  a  svsterh. 


T-56/ 
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Materials:  None 
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Introduction 


Many  teachers  and  administrators  have  long  been  concerned  with  th8~lack 
of  appropriate  science  materials  and  aids  for  teaching  hearing  impaired  youth. 
This  disadvantage  is  most  critical  for-the  middle  childhood  aged  student  in 
special  hearing  impaired  classrooms  or  joined  with  their  hearing  peers  in 
regular  classrooms.    Many  students  have  been  denied  adequate  access  to  science 
as  a  discipline  because  it  was  too  difficult  or  because  ways  to  present  it  to 
hearing  impaired  youth  beyond  traditional  methods  could  not  be  envisioned. 

To  meet  this  concern  the  Science  for  the  Hearing  Impaired  (SFHI)  project 
was  proposed.     Its  primary  aim  was  to  make  available,  for  the  first  time,  a 
complete  sequenced  science  program  for  the  hearing  impaired  which  would  foster 
the  development  of  abilttfes  and  attitudes  in  the  sciences  in  hearing  impaired 
youths  at  this  critical  age. 

This  voltime  represents  two  years  of  planning,  development,  classroom 
testing,  evaluating,  and  rewriting  to  produce  a  science  program  effective  for 
hearing  impaired  middle  childhood  youths.    To  date,  the  success  of  these 
materials  with  teachers  and  students  has  been  assurfng.    The  SFHI  introductory 
guide  which  describes  the  program  materials,  teaching  strategies  and  use  of 
program  components,  along  with  >the  Individual  program  teacher's-  guides  pre- 
sents,all  essential  information  needed  for  maximizing  learning  for  this 
special  population  of  youth. 


* 
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Level  3    Unit  1  Variation 
Part  A  Variation  In  Objects,  Lesson  Cluster  1A-1 
A.    CLUSTER  OUTLINE: 


Mm 


Page" 

Teaching  Strategies 

Lesson  Number 

Teaching  Time 
Suggested 

* 

T-24 

T-26 

T-28,29 

T-30 

f-31 

Introduction 
Deve lopment 
Development 
App I ication 
Eva  I uat ion 

The  World  of  Objects 
Samples 

Estimating/Ho*  Many  Marbles? 

Estimating  Sizes 

Samples  and  Estimates  * 

30-40  min. - 
-      30-40  min. 
30-40  min. 
20-30  min. 
20-25  min. 

B.    MATERIALS:    See  1  let  on  page  T-21. 

Fl  LMSTRIP  INFORMATION:    Filmstrip  Set  VI,  Variation,  is  appropriate  for  use  in 

this  unit. 

INTRODUCTION:    lesson  Cluster  1A-1    Sampling  and  Estimating 

Page  T-24/S-3    The  World  of  Objects  (30-40  min.) 

PURPOSE:    To  increase  awareness  of  the  great  number  and  variety  of  objects  that 
make  up  the  environment. 

PREREQUISITES:    Understanding  of  the  concepts  same  and  different. 


ADVANCE  PREPARATION: 

TEACHING  SUGGESTIONS 
1. 


Materials  -variety  of  objects  around 
the  classroom 


Language  Cards/Key  Signs 
samples  /  samp  I  ing 
esfi mating 
objects 
contents 
variation 

any  lump  of  matter 
a  I  i  ke 
different 
property 


Distribute  the  books  and  provide  time  for  the  children 
,to  browse  through  them. 

2.  Introduce  the  book  by  having  the  children  tjirn  to  the 
Contents  on  text  pages  iv  and  v.  Point  ouythat  fhe, 
book  is  divided  into  four  units,  atfd-have  The  children, 
find  the  names  of  the  units  in  the  ContentsX^PoLnt 
out  also  that  each  unit  is  divided  into  parts\a/id  that 
the  parts  are  divided  into  lesson  ciustefs.  Use  appro- 
priate Language  Cards!  to  facilitate  communication. 

3.  Te)l  the  children  that  their  books  have  a  glossary.    Use  the  Language  Card  to 
facilitate  communication.    Have  them  find  these  pages. 

4*     Introduce  the  first  unit  in  the  book.    Do  not  define  the  term  vartatlon  at  this 
tiifce.     It  is  defined  for  the  chil'dren  later  in  the  unit. 

5.    Have  the  children  name  common  objects,  large  and  small,  that  they  observe  in  the 
classroom..  List  the  names  on  the  board  or  a  transparency.    Ask  the  students  to 
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V 


define  "object."  If  some  of  the  children  appear  to  be  .having  trouble,  remind 
them  that  the  definition  of  object  is^a  "thing."  Put  4  or  5  of  the  small  ob- 
jects that  are  named  on  a  desk  near  t*he  children.  Have  them  discuss  how  they 
are  alike  and  different.  Using  the  board  or  transparency,  the  teacher  should 
record  the  students1  responses  within  each  category. 


Obj ects 


How  (same  or  different) 


Same 

Penc  i 1 ,  book,  cup 

CoJor  m 

Different 

Penc  i 1 ,  cup 

Shape 

6.  Have  the  children  turn  to  page  3.    They  are  to  read  the  cluster  title  and  then 
the  lesson  head. 

7.  Have  the  children  read  page  3.    The  teacher  may  paraphrase  the  text  and  use 
Language  Cards  to  facilitate  communication.    For  a  few  minuses  have  the  children 
examine  the  picture  and  then  discuss  the  page  with  them.    Emphasize  the  great 
number  and  variety  of  objects  shown. 

8.  Make  sure  the  children  understand  that  an  object  is  "any  lump  of  matter." 
Teacher  should  use  Language  Cards.    The  word  object  is  a  general  term  for  any 
recognizable  unit  of  material  substance,  large  or  small.     (For  many  children 
this  may  be  §  review.) 

DESIRED  LEARNING  OUTCOME :    The  Children  should  be  able. to  name  and  list  a  variety 

of  objects  in  the  environment. 
************************************************************* ***# ********************* 


DEVELOPMENT:    Lesson  Cluster  1A-I    Sampling  and  Estimating 
Page  T-26/S-4    Samp  I es  (30-40  min.) 

PURPOSE:    To  introduce  and  develop  the  process  of  sampling. 

PREREQUISITES:    Ability  to  identify  physical  characteristics  of  objects  and  animals. 


ADVANCE  PREPARATION:    Materials  -container 

-5  marbles  for  each  child 

TEACHING  SUGGESTIONS: 
1 


Language  Cards/Key  Signs 

sample 

i  nsects 

property 

moths 

common  property 


Do  the  following:    Put  5  marbles  in  a  containers  for 
each  child.    The  marbles  should  be  of  different  colors 
and  patterns.    Give  each  child  a  container  of  marbles, 
i 

Encourage  each  child  to  describe  the  characteristics  of  their  sampling  of  mar- 
bles.   Such  things  as  size,  shape,  color,  pattern,  and  so  on,  will  be  forthcoming. 


3.    Have  the  children  name  those  characteristics  that  are  common  to  all  cups  (samples) 
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of  marbles.    You  may  wish  to  list  them  on  the  chalkboard, 

4,  Have  the  children  read  page  4,    The  teacher  may  paraphrase  the  information  as  ' 
well.    Use  Language  Cards  to  facilitate  communication. 

5,  Have  the  chi  Idren  study  the  pictures  pn  page  4  for  a  few  minutes.    Ask  the 
children  if  they  can  identify  any  of  the  insects.    Record  correct  responses  on 
the  board,  *  • 

» 

6,  Help  the  children  to  understand  that  all  insects  are  alike  in  some  ways.  They 
have  common  properties.    Use  Language  Cards  and  podnt  out  that  finding  common*  ' 
properties  is  the  same  as  telling  how  things  are  alike.    For  example,  one  pro- 
perty is  that  most  insects*have  two  pairs  of  wings'  in  the  adult  stage, 

7,  Ask  the  children  which  insects  on  page  4  show  two  pairs  of  wings, 

8,  Ask  the  children  why  two  pairs  of  wings  cannot  be  seen  on  the  other  insects 
shown.    (Because  of  the  way  the  insects  were  photographed,  their  wings  are  not 
visible, )  : 

9,  Help  the  children  to  understand  that  another  common  property  of  fnost  insects  is 
having  three  pairs  of  legs  in  the  adult  stage. 

10,  Ask  the  children  which  insects  on  page  4  show  six  Megs. 

11,  Help  ther  children  to  understand  that  another  common  property  of  most  adult 
.insects  is  a  pair  of  antennae,  or  feelers,  extending  from  the  head. 

12,  Ask  the  children  which  insects  on  page  4  show  a  pair  of  antennae, 

13,  Use  some  mounted  insect  specimens,  if  you  wish,  as  an'aid  to  show  those  pro- 
perties you  have  stressed"  iii  the  discussion  of  an  insect  sample. 

3 

14,  Have  the  children  study  the  moths  shown  on  page  5  for  a  few  minutes, 

15,  As(/fhe  children  to  name  the  properties  in  each  moth  pictures  that  tell  that 
it  l^s  an  insect.    (Two  pairs  of  wings  and  two  feelers.)  m 

16,  Ask  the  children  what  property  of  insects  that  was  discussed  cannot  be  seen  on  "S 
any  of  the  moths.    Hhree-paJrs  of  legs.) 

17,  Use  a  mounted  moth  specimen,  if  you  wish,  to  illustrate  properties  of  moths. 

DESIRED^ LEARNING  OUTCOME:    The  children  should  be  able  to  identify  a  specific  kind 

kind  of- object  from  samples. 
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DEVELOPMENT:  .Lesson  Cluster  1A-1    Sampling  and  Estimating 

Page  T-28-29/S-5     Est  i  mat  i-ng/How  Many  Marbles?  (30-40  minf) 

PURPOSE:    To  apply  the  process  of  sampling  to  estimating  quantity  from  smaples.  To 
reinforce  the  ability  to  make  number  estiamtes  from  samples. 

PREREQUISITES:    Addition  of  four  numbers.  *  ' 


ADVANCE  PREPARATION:    Materials  -About  50  small  objects 


9cm 


9cm 


E 

U 
in 


4.5cm 


E 

U 

m 


4.5cm 


\  Figure  1 


Language  Cards/Key  Signs 


estimate 
samp  I e 


*     such  as: 
.  -beans 

-peas 

-buttons 

-paper  cl ips  ^ 

For  each  chi Id: 
-egg  carton,  cut  so  that  it  has  4  sections  intact 
-Cardboard  egg  carton  corner,  cut  so  that  when 
placed  over  the  4  sections,  the  objects  in  1  section 
remain  visible  (see  Figure  1  for  example) 


TEACHING  SUGGESTIONS: 

' 1.    Put  a  sampling  of  objects  in  the  4  sections  of  each  student's  carton. 

2.  Ask  them  aboi^t  how  many  objects  there  are  in  the  carton. 

3.  Explain  to  the  students  that  they  can  fjnd  out  how  many  objects  are  in  the  whole 
carton  by  on|y  counting  the  objects  in  1  section. 

4.  Have  each  student  count  the  objects  in  1  section  and  add  it  4  times  since  there 
are  4  sections* 

5.  Explain  that  .they  have  found  the  estimate.    Use  the  Language  Card  to  facilitate' 
communicatjon. 

6.  Have  them  <&j#»t  the  total  number  of  objects* to  see  how  close  their  estimate  is. 

I  *  * 

7.  *  Have  the  ctfiidren  study  page  6. 

8.  .Have  them  estimate  the  number  of  marbles  in  the  tray.    As  they  make  their  esti- 

mates, you  may  wish  to  record  their  estimates  on  the  chalkboard. 

9.  Discuss  the  Pesults  and  help  the  children  to  understand  that  making  sampling 
estimates  is^much  faster  ai\d  easier  than  counting  all  the  objects  -  in  this  case, 
all  the  marb'Jes  on  the  tray. 

10.  Ask  the  chiiaren  i£  they  can  explain  the  difference  between  making  a  guess  and  t 
making  an  estimate  as  to  how  many  marbles  are  on  the  tray* 

11.  Explain,  if  Necessary,  that  while  an  estimated  total  is  not  exact,  it  is  still 
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fcetter  than  a  guess.     In  a  guess,  no  sampling  is  done,  so  the  number  guessed 
can  be  very  different  from  the  real  total. 

12.  Repeat  .step  1  using  a»different  distribution  of  objects. 

13.  Placethe  cover  over  the  carton  so  that  one  section  Is  exposed. 

14.  Proceed  as  in  steps  3  through  6. 

15.  Repeat  this  activity  as  many  times  as  you  feel  is  necessary  so  that  the  children 
are  secure  in  their  understanding  of  sampling  estimates. 

DESIRED  LEARNING  OUTCOME:    Ability  to  make  estimates  of  quantity  from^amples. 
*****************************^^ 

APPLICATION:    Lesson '"Cluster  1A-1    Sampl  inq  and  Estimating 
Page  T-30/S-7    Estimating  Size  (20-30  min.) 

PURPOSE:    To  apply  the  process  of  estimating  to  the  size  of  objects. 

ADVANCE  PREPARATION:    Materia  Is  -text  .  1 

^blackboard  or  transparency 


TEACHING -SUGGEST  IONS: 


Langciage  Cards/Key  Signs 
estimate 
size 
g  i  raf f e 


1.  Let  the  children  study  the  picture  showing  the  man    and  giraffe  on  page  7  for 
a  few  minutes.    Then  discuss  the  comparisons  and  estimate  the  height  of  the 
giraffe.    Teacher  should  demonstrate  on  the  board  or  a  transparency  how  the 

.   estimate  was  found. 

* 

2.  Point  out  that  sizes  are  always  described  in  comparisons  with  another  object 

or  unit  of  measure  (which  is  also  an  object).    Estrfoated  sizes  an^often  suffi- 
cient f6r  many  purposes.  k  \ 

3.  Have  the  children  study  the  girl  and  the  tree  in  the  pictuQs.    Tlren  discuss  the 
comparisons  and  estimate  the  height  of  the  tree.  * 

4.  Challenge  the  children  to  estimate  the  size  of  some  objects  in  the  classroom. 
Designate  objects  with  regular  divisions  or  markings  if  possible,  su$h  as  a 
floor  or  wa I  I  of  t i les,  or  a  window  of  a  number  of  panes.  ,  ^ 

5.  Write  the  size  of  the  units  on  the  chalkboard.    Discuss  ihe  estimates  when  the 
children  have  finished. 

DESIRED  LEARNING  OUTCOME:    Ability  to  make  simple' est i mates  of  size.  *  -  — ^ 

******************************^ 

EVALUATION:    Lesson- CI uster  1A-1    Sampl ing  and  Estimating 

a         Page  T-31/S-8    Samples  and  Estimates    (20-25  min.) 

PURPOSE:    To  evaluate  the  chi  Idrenfs  performance  in  rela- 
tion to  the  following  objectives: 
1.    Describing  and  discussing  the  common  proper 
ties  of  a  group  of  objects  from  observation 
"of  samples 


Language  Cards/Key  Signs 
estimate 
sample 
bank 

,  pennies  

2.    Estimating  from" samples  the  number  of  objects  in  a  large  group. 
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TEACHING  SUGGESTIONS:  *  " 

1.  Refer  the  children  to  page  8.    Have  them  read  the  first  question  and  look  at  the 
picture.    The  teacher 'may  paraphrase  the  question  in  order  to  faci  I  itate, communi-** 
cation, 

-  *  * 

2.  Write  the  answers  volunteered  by  the  children  on  the  chalkboard.    The  board  List 
can  contain  a  .variety  of  answers. 

3.  Determine  if  all  children  have  developed  enough  of  an  understanding  of  properties 
common  to  each  of  the  piggy  banks  shown.  Record  the  correctness  of  each  response 
on  Student  "Wrap  Up"  Record  Sheet. 

4.  Have  the  children  read  the  second  question    and  look  at  the,  picture.  Paraphrase 
the  question  if  necessary.    /  '  3  ~ 

t 

5.  Ask  how  many  pennies  there  are  in  the  sta'ck  shown. 

6.  Have  the  children  estimate  how.  many  units  of  pennies  are  needed  to  reach  the  top 
of  the  container^    Record^the  correctness  of  each  response  on  Student  "Wrap  Up" 
Record  Sheet. 

7.  If  a  child  corr^6tly  responds  to  most  of  the  questions,  you  may  assume  that  he 
or  she  has  deronstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to 
the  next  c  I  lister. 


Level  3   Unit  1  Variation 
Part  A  Variation  In  Objects,  Lesion  CI  us  te^A-2 


A.    CLUSTER  OUTLINE: 


Page 

Teaching  Strategies 

Lesson  Title  ^ 

Teach i ng  Time 
Suggested 

T-37  - 

T-36 

T-38 

T-40 

T-42 

T-44 

Enrichment 
Introduction 
Deve lopment 
Development 
AppI i cat  ion 
Evaluation 

Sorting  Col  Lections 
Grouping  by  Properties  * 
The  Two  Big  Groups 
Al i ke  in  Severa 1  Ways 
Sample  Groups 
Find  the  Groups 

20-30  min. 
20-30  min. 
20-30  min. 
20-30  min. 
>v       20-30  my*-- 
^    20  min. 

B*    MATERIALS:    See  list  on  page  T-33, 

FILMSTRIP  INFORMATION:    Filmstrip  Set  VI,  Variation,  is  appropriate  for  use  in 

this  unit. 

ENRICHMENT:    Lesson  Cluster  1A-2    Grouping  Objects  - 

'    Page  T-37  Sorting  Col  lections-  (20-30  min.) 

PURPOSE:    Provide  practice  in  grouping  by  properties. 

PREREQUISITES:    Ability  to  sort  objects  using  different  properties. 


Language  Cards/Key  Signs 
properties  of  groups 

which  chi I dren  have 

sorted 
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ADVANCE  PREPARATION:    Materials  -student  collections 

(stamps,  rocks,  cards, 
etc . ) 

TEACHING  SUGGESTIONS: 

t  t 

1.  Have  the  children  spread  their  collections  and  begin  sorting  them  by  whatever 
properties  they  wish.  * 

2.  Children  who  did  not  bring  collections  may  be  paired  with  those  who  did. 

3.  Move  among  the  children  and  show  interest  in  their  collections  and  in  how  they 
have  grouped  the  objects  therein  by  properties. 

4.  Have  the  children  keep  a  record' of  the  properties  of  thei r* groups. 

5.  Now  challenge  the  children  to  sort  their  collections  in  a  different  way  or  ways. 

6.  You  may  wish  to  have  one  or  more  children  explain  ways  in  which  they  sorted  their  J 
collections  to  the  class.    Perhaps  one  child  has  grouped  a  stamp  collection  by 

,  country,  by  subject,  or  by  shape.    Or  perhaps  another  child  has  grouped  a  collec- 
tion of  baseball  cards  by  team  or  by  position. 

* 

DESIRED  LEARNING  OUTCOME:    Ability  to  sort  collections  of  like  objects  into  groups  by 

common  properties. 

'  7 
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INTRODUCTION:    Leison  Cluster  1A-2    Grouping  Objects 

yy  Page  T-36/S-9    Grouping  by  Properties  (20-30  min.) 


PURPOSE:    To  review  the  process  of  grouping  by  properties  and  to  reinforce  the 
grouping  done  in  the  previous  lesson.  : 

PREREQUISITES:.    Ability  to  notice  similarities  within  a  group  of  objects. 


Language  Cards/Key  Signs 
group/groups  * 
property 

a  button/buttons 


ADVANCE  PREPARATION:    Materials  -assortment .of  buttons  for 

each  pair  of  children 

^Advance  preparation  for  the  next  lesson,  The  Two  Big 
Groups  -  put  together  a  collection  of  both  living 
and  non-l  iving  objects. 

TEACHING  SUGGESTIONS: 

1.  Divide  the  class  into  pairs.  Give  a  cup  of  buttons  to  each  pair,  of  children. 

2.  Challenge  the  children  to  sort  the  contents  of  each  cup  into  groups. 

3.  Move  among  the  children  to  note  their  groups  and  to  comment  on  the  differences 
in  tbe  several  kinds  of  buttons. 

4.  You  may  wish  to  have  the  children  put  their  buttons  back  Into  the  cups  and  have 
them  switch  cups.    They  can  then  sort  the  buttons  from  the  "new"  cup  into  groups. 

5.  Repeat  the  sorting  exercise  until  you  feel  the  children  have  grasped  grouping  by 
properties* 

6.  Have  the  children  read  and  study  page  9  for  a  few  minutes. 

7.  Lead  a  class  discussion  of  the  page.    Be  sure  that  all  the  children  understand 
the  property  on  which  each  pictured  groujj  is  based.    Emphasize  that  grouping  is 
important  to  science  because  of  the  many  kinds  of  objects  thece  are  in  the  world 
to  be  studied. 

DESIRED  LEARNING  OUTCOME:    Ability  to  group  objects  by  common  properties  and  identify 

the  basis  for  groups  already  formed. 
***************************************************** 


DEVELOPMENT:    Lesson  Cluster  1A-2    Grouping  Objects 

Page  T-38/S-10    The  Two  Big  Groups  (20-30  min.) 

PURPOSE:,    Review  process  of  grouping  and  develop  an  appreciation  of  its  Importance^ 
To  identify  objects  as  living  or  non-1 iving  and  group  accordingly. 

PREREQUISITES:    The  ability  to  differentiate  a  living  from  a  non-living  object. 


ADVANCE  PREPARATION:    Materials  -collection  of  living  and 
*  non-living  objects 

TEACHING  SUGGESTIONS:    "  ' 

1#.  Display  the  collection  of  living  and. non-1 Iving  objects* 
Ask  the  students  about  possible  groupings  for  these 


Language  Cards/Key  Signs 

1 Iving 

\  hon- I iving 

scientist 

flashlight 

*  lock 

a Irp lant 

1  Izard 

butterf ly 

snafep 

rabbit 

'Cactus 
1 — ■>  r  

alarm-clock 

40 


i 
[ 


2, 


objects.  Enco 
living  *obJec^ 
the  characte 

Have  the  chf 
of  page  10  and  11 


the  students  to  explore  the  concept  of  living  and  non-  4 
phsize  tUese  groups  as  the  students  discover  them.  Discuss 
f«of  living  vs.  non4living  objects, 

read  page  10  and  lo<j>k  at  the  two  groups  shown  at  the  tops 
Use  the  word  cards  to  reinforce  this  vocabulary. 


3. 


Using  a  transparency,  have'the  child 
of  the  pages.    Then,  have  the  childre 
or  1 1 ving.  . 


r  an 


list  the  names  for  the  objects  on  each 
^  discuss  each  object  and  if  Kit  is  non-living 


4.'  Give  each  ch4td  a, piece  of  paper.    Have  them  divide  the  paper  into  two  sections, 


label ing  them  I i vincj  and  non-1 iving 
parency,  have  the  children  divide  the 
to  assemble  the  two  groups  object  by 
show  of  hands. ) 


Us»ing  the  vocabulary  ijprds  from  the  trans- 
objects  into  two  groups.     (Or  you  may  wish 
object  through  discussion  and. a  vote  by 


K~ 

5.  'Observation,  of  objects  in  the  classroom  can  be  an  additional  reinforcement  step. 
What  living  objects  can  be  seen?^  What  non-living  objects?    Stress^the  point_tba±. 


6.    For  more  exposure  tqja  variety  of  obj 
your  school  building,  both  inside  and 


- -%j  -  -  -    —  .  „  _ — ■   —  j      y_ .  '  i  wr_     '  -  '  -  • — ■ 

pnerway  in  which  objects  can  be  grouped  isby  whether  they  are  Jiving  or  non- 
I i ving. 


octs  in  the  environment,  take  a  walk  around 
outside.    Have  the  students  identify  living 
and  non-living  objects  and  kee^  a  recdrd  of  those  objects  seen.    The  record  could 
be  either  written,  drawn  or  a  phptograuh  e^ld  be  taken. 


OES I  RED,  LEARNING  OUTCOME:    AbHify  to  identify  and  discus|  IH/ing  and  non-living  as 

twc^ategor ies'  into  which  objects  can  be  grouped. 

********************* 

DEVELOPMENT:    Lesson  Cluster  1A-2    Grouping  oVieSts 

Page  T-40/Sr12  "ftllke  in  Several  Ways  (20-30  min./f£ 


PURPOS^:  Continue  to  develop  process  of  groupiri^j  and^to  identify  its  uses  in  science. 
PREREQUISITES:    The  ability  to  group  objects  by  more  than  one  property.; 


ADVANCE  PREPARATION:    Materals  -pictures  of  insects  and/or 

»"  specimen  samples,  possfb I y 

'  by  the  students. 

TEACH I NG" SUGGEST  I ONS : 


Language  Cards/Key  Signs 

to  belong 

an  insect 

feelers  (antennae) 


1.  U^Plng  picture  cards  and/or  specimens  which  have  been  qollected,  discuss  the  char- 
acteristics of  the  insects.    Remind  the  chi I dren:  that  they  have  discussed  these 

,  -  things  earlier  in  the  book  (page  4).** 

2.  Have  the  children1  rfead  the  title  oh  page  12.    The:ptudents  can  then  read  the  text 
or  the  teacher  can  paraphrase  it.    A  discussipn  offthe  information  in  the  text 
should  follow,  to  assure  comprehension  of  the  material. 

3.  Using  a  transparency' or  the  blackboard,  have  the  children  list  those  properties 
they  find  in  the  pictured  insects.    Youjnay  wish  to  raise  questions  about  them 
such  as  these:    On  which  insects  can  you'see  the  wingS?    If  wings  can't  be  seen, 


how  do  you  know  the  other  animals  shown  are  insects?  (Six  legs  and  two  antennae 
can  be  seen. ) 


4.  Now  have  the  children  look  at  the  group  of  animals  shown  on  page  13.  .Which  of 
the  animals  pictured  belong  to  the  insect  group?    How  arB  the  ones  they  think 

^        are  insects  like  the  insects  shown  on  page  12?„ 

5.  Ask  the  question,  How  do  you  knoy  which  animals  are  not  insects?    (By  counting 
le<^.    The  two  spiders  each  have  eight  legs,  and  the  centipede  has  many  more 


than  six*  )- 

DESIRED  LEARNING  OUTCOME:    Ability  to  identify  the  common  properties  of  a  group  and 

identify  other  objects  with  those  properties. 

**Whert  using  the  specimens  or  pictures,  additional  properties  of  insects  can  be 
pointed  out.    All  adult  insects  have  three  body  parts  (head  thorax  and  abdomen). 

Non-tnsects  such  as  spiders,  do  not.  , 
*************************************^^ 


APPLICATION:    Lesson  Cluster  1A-2    Grouping  Objects 

Page  T-42/S-14    Sample  Groups  (20-30  min.) 

PURPOSE:    To  identify  properties  of  a  group  and  to  recognize  the  properties  of  that 
group. 

PREREQUISITES:    The  ability  to  match  properties  of  objects. 


ADVANCE  PREPARATION:    Materials  -assorted  leaves 


TEACHING  SUGGESTIONS: 


1. 


4. 


5. 


Language  Cards/Key  Signs 
red  oak 
white  oak 
shingle  oak 
satop I e 


If  possible,  have  the  students  collect  a  variety  of 
leaves,  from  the  trees  shown  on  page  14  and  from 
other  trees.    Have  the  students  group  their  leaf 

samples.    Some  children  might  enjoy  mounting  sample  groups  of  three  or  four  of 
each  kind  of  leaf  on  heavy  paper.    Use  the  Language  Cards  to  reinforce  the  names 
of  trees.    Have  the  children  write  the  names  of  the  trees  on  the  card.  Bulletin 
board  displays  might  be  made  from  such  group  collections.    (Note:     If  leaves  are 
not  avat,  l£ble,  they  could,  be  cut  from  colored  photographs.) 

Tell  the  children  to*  study  page  14  carefully  so  that  they  can  identify  the  three 
kinds  of  leaves  pictured.    Have  them  use  the  black  and  white  drawings  of  the 
single  leaves  as  a  iWlp  in  telling  about  the  properties  of  the 
the  color  photographs. 


leaves  shown  in 


Differences  in  the  three  samples  shown  in  brack  and  white  can  be  noted.  For 
example,  the  white  oak  leaves  have  rounded  lobes,  the  red  oak  pointed  lobes, 
the  shingle  oaks  no  lobes. 

Once  properties  have  been  established  for  a  sample,  those.propertles  can  be 
applied  to  the  color  groupsJon  the  page.    (Each  leaf  in  the  group  has  the  same 
properties.)  ' 

Matching  properties  is  accomplished  by  identifying  leaves  from  the  random  sam- 
pling 'shown  on  page  ^15  with  the  three  identified  groups  shown  on  page  14. 
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6.    Have  each  child  explain  the  reasons  for  the  Identification  of  the  leaves  in  the 
•  random  sample.    Encourage 'the  use  of  the  tree  names  during  He  dlscussipn. 

DEIS  I  RED  LEARNING  OUTCOME:    Ability  to  describe  from  samples  the  identifying  properties 

°f  objects  of  a  specific  kind  and  identify  other  examples 
of  the  group. 

*************************^ 

EVALUATION:    Lesson  Cluster  tA-2    Grouping  Objects 

Page  T-44/S-16    Find  the  Groups  (20  min.) 

PURPOSE:  -To  evaluate  performance  in  relation  to  the  foj lowing  objectives: 

1.  Observing  and  identifying  the  common  properties  of  objects  so  they  can 
be  arranged  In  groups. 

2.  Discussing  and  comparing  the  properties  of  living  and  non-living  objects 
so  they  can  be  grouped. 


ADVANCE  PREPARATION:    Materials  -  an  assortment  of  coins 
)  and  three  potted  plants 

-  "  -  Teacher-made  student 

answer  sheet 

TEACHING  SUGGESTIONS:  •  V 

1 


Language  Cards/Key  Signs 


to  notice 
rough 
hard 
striped 


Begin  with  the  following  activity  using  a  random  assortment  of  coins  and  approxi- 
mately three-potted  plants. 

2.  Spread  the  coins  out  In  a  group  on  a  table.    On  another  table,  arrange  the  three 
potted  plants. 

3.  Ask  the  children  to  look  at  the  two  groups.    Ask  them  to  identify  whether  the 
groups  are  of  living  or  non-living  objects.    Have  the  students  record  their 
answers  on  an  answer  paper. 

4.  Have  the  children  identify  those  properties  common  to  the  objects  in'each  group. 
Again,  have  the  children  write  their  answers  on  an  answer  paper.    Go  around  to  the 
children  and  assist  them  with  any  spelling  problems.    You  should  get  an  assort- 
ment of  good  answers. 

5.  Explain  to  tbe  children  to  look  at  page  16.    Use  the  Language  Cards  to  explain 
the  vocabulary  on  that  page.    Discuss  the  words,  to  be  sure  that  the  children 
understancTthe  terms.    Have  the  children  give  the  names  for  the  groups  which  are 
present.    Write  these  names  on  the  board. 

( 

6.  Have  the  children  answer  the  questions  by  writing  their  responses  on  their  answer 
paper. 

7.  When  the  children  have  completed  their  responses,  discuss  each  statement  and  .the 
correct  responses  with  them. 

8.  Accept  all  reasonable  answers  to  the  third  statementr   Through  discussion  have 
children  develop  understandings  of  those  common  properties  that  are  evident. 

****************************^ 
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Level  3  Unif  1  Variation 
Part  A  Variation  In  Objects.  Lesson  Cluster  1A-3 
A.    CLUSTER  OUTLINE: 


V 


Paae 

Teach  i  no  ^+ra+fln i  pc 

Lesson   1 4  t i e 

* 

Teaching  Time 
Suggested  1 

T-50 
T-51 
T-52 

T-56 

T-58 

Introduction 
:•  Eprichment 
Development 

•  Appl ication 

*  Eva  1 uat ion 

What  is  Variation? 
Variation  if)  C91 1  ections 
Finding  Variation 

Variation  Everywhere 

Fintt-^the  Variation 

35-40  mtn, 
25-35  min, 
35  min,  t 

30-40  min, 

(+2  hrs,  for  trip) 

20-30  min. 

B.    MAT^^ALS:    See  list  on  page  T-47. 

FILMSTRIP  INFORMATION:    Fi Imstrip  Set  VI,  Variation,  is  appropriate  for  use  in 
^  •                                    this  unit. 

* 

INTRODUCTION:    Lesson  Cluster  1A-3    Variation  in  Groups 

Page  T-50/S-17    What  is  Variation?  (35-40  min.) 

n  "  

PURPOSE:  .Introduce  concept  of  variation,  ** 

PREREQU ISJTES:    The  ability  to  not  ice & j f f erent  properties  in  a  .group  of  similar 
objects.  *^  v  I 


ADVANCE  PREPARATION:    Materials  -assortment  of  beans,  bags, 

paper  cups 

Mix  bags  of  several  seeds  together,  such  as  beans, 
peas,  and  corn.    Then  partially  fill  enough  paper  cups 
to  supply  one  to  each 'group  of  two  children.  #Also  use 
the  textbook  and  blackboard. 


Language  Cards/Key  Signs 

exactly  a  I i  kf 

variation 

size 

color 

shape 

pattern 


Reaching  suggestions: 

U    Give  the  children  the  cups  of  seeds.    Have  the  children  ^^k  in  groups  of  two,  V 

2,  Challenge  them  to  sort  the  seeds  In  their  cups  into  groups.    Move  among  the 
children  to  npte  their  groups  and  to  comment  on  the  differences  in  the  several 
kinds-'of  seeds.    List  the  names  of  the  di fferent- seeds  on  the  board. 

3,  Ask  the  children  to  carefully  examine  the  seeds  in  one  group  (name  a  specific 
kind  for  all  to  use  first)  to  see  if  all  the  seeds  aj~e  exactly  alike.    Use  the 
Language  Card,  and  discuss  the  ^erm  "exactly  alike, ^  *m 

4,  Ask  how  the  seeds  differ  -  in  what*  properties.  (  List  the  properties  on  the 
board,    Discuss  each  word  as  it  is  mentioned.    Discuss  how  the  properties  vary. 
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5.  Note  that  although  properties  such  as  size,  shape,  color,  pattern,  and  texture 
may  differ  only  a  little,  the  seeds  are  not  exactly  alike  in  the^  properties. 
The  seeds  show  variation  in  these  properties,  even  though  they  are  enough  alike 
to  be  in  the  same  group. 

6.  Have. the  children  turn  to  page  17  in  their  books.    Ask  them  to  look  at  the  pic- 
ture of  the  butterflies  and  study  it  for  a  few  minutes* 

7.  Have  the  children  read  the  title  of  the  page.    The.teacher  should  then  read  the 
k     *text  to  the  ,stfldents,  explaining  the  concepts  dovered  and  the  vocabulary  inclu- 
ded as  it  is  read.    Write  the  words  size,  color,  shape  and  pattern  on  the  board. 

8.  Discuss  variation  *n  the  butterflies  with  the^s^ass.    Have  the  students  explain 
the  variation  according  to  the  properties  that  are  iT^tad  on  the  board. 

9.  Emphasize  that  differences  in.members  of  a  group  are  known  £S  variation.  Use 
the  word  card  as  this  is  done.    Point  out  that  the  amount  of  variation  may  be 
great  or  very  little.    The  general  shape  of  the  butterfliet,  for  example,  is 
the  same.    The  shapes,  however,  are  not  exactly  the  same.  /There  is  £  variation 
in  shape. 

DESIRED  t EARNING  OUTCOME:  Ability  to  identify  and  describe  variation  within  groups. 
********************************************************************** 

ENRICHMENT:    Lesson  Cluster  IA-3    Variation  in  Groups 

Page  T-51  Variation  in  Col  lections  (25-35  min.) 

PURPOSE:    Provide  additional  development  of  the  concept  of  variation. 

PREREQUISITES:    To  be  abie  to  notice  variety  within  a  property  of  an  object. 


Language  Cards/Key  Signs 


ADVANCE  PREPARATION:    Materials  -collections  of  objects, 

done  by  the  teacher  or 
brought  in  by  the  stu- 
dents 

-bottle  caps* 

-baseba I  I  cards 

-gum  wrappers,  etc. 

TEACHING  SUGGESTIONS: 

1.  Have  the  children  group  the  objects  by  general  properties,  i.e.,  all  baseball 
cards  together. 

2.  Take  one  group  of  objects.    Have  the  children  study  the  objects. 

3.  Using  a  transparency  or  board,  have  the  children  list  the  properties  of  the 
group.    Discuss  the  degree  ofv  variation  within  each  of  these  properties. 


4.  Do  this  activity  with  the  other  groups  of  objects.    Continue  until  the„ children 
are  comfortable  with  the  concept  of  variation  within  familiar  groups  of  objects. 

5.  If  you  wish,  you  may  suggest  that  they  arrange  their  collections  in  order  by 
variation  in  a  property.    For  example,  objects  varying  in  size  can  be  arranged 
frort  largest  to  smallest  (or  the  reverse).    Objects  varying  in  shade  of  a  color 
can  be  arranged  in  graduated  sequence.* 


DESIRED  LEARNING  OUTCOME:'   Ability  to  identify  and  describe  variation  «with  in  a 

group.  * 

s 

DEVELOPMEhET:    Lesson  Cluster  1A-3    Variation  in  Groups 

Page  T-52/S-18    Finding  Variation  (35  min.) 

PURPOSE:    Continue  development  of  <joncept  of  variation. 

ADVANCE  PREPARATION:    Materials  -collections  of  bolts, 

she  I  Is,, rocks 

-student  text 

-transparency  or  ^clje  Ik- 
board  * 

-collections  of  objects 
similar  to  the  ones  on 
pages  18-19  of  the  text 

TEACHING  SUGGESTIONS:  ^ 

1.  Place  the  collection  of  bolts  on  a  large  table.    Have  the  children  sit  around 
the  table,  so  each  can  look  at  and  tough  the  objects. 

2.  Allow  the  children  a  few  minutes  to  explore  th^objects  on  the  table.    Ask  them 
to  note  different  properties  of  the  bojts. 

3.  After  the  children  have  had  enough  time  to  manipulate  the  objects,  have  the 
children  list  the  properties  of  the  bolts.    Discuss  the  variation  within  each 
property."  The  p rope rH-e?  Can  be  written  on  a  transparency  or  on  the  board,  and 
the  variations  noted. 


Language  Cards/Key  Signs 

surface 

bolts 

she  I  Is 

rocks 

rough 

smooth 

bumpy 


4.  Quickly  go  through  the  same  activity  with  the  shells,  and*then  the  rocks. 

5.  Ask  the  children  to  look  over  pages  .18  and  19.  » 

'6.    Read  the  text  to  the  class,  using  the  word  cards  to  reinforce  new  vocabulary. 

Emphasize  the  word  "surface"  because'thi s  is  a  new  property.     Include  vocabulary 
words  descri bingt  surface. 

7.  Explain  that  they  are*  to  seb  how  many  properties  with  variation  they  can  find  in 
each  of  the  three  groups. 

8.  List  the  properties  on  .a  transparency.    When  they  have  finished  making  the  list, 
discuss  the  variation  in  each  group.*    Call  on  children  to  describe  specific 
variations. 

9.  Be  sure  to  mention  .the  less  obvious  variations  such  as  the  several  types  of  heads 
and  the  amount  of  threading  on  the*bolts. 

10.  Point  out  also,  that  even  properties  that  are  alike  in  a  general  way  reaUy 
show  variation.    Examples  are  the  materials  of  the  rocks  and  the  shapes  of  the 
shel I s.  "  '  * 

11.  Now  (or  for  hbmework)  have  the  children  find  collections  of  objects  that  show 
variation.    Possible  collections  are  boxes  of  crayons,  pencils,  books,  arrd 
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specific  items  of  clothing.  The  childrenfs  shoes,  for  example,  probably  will 
show  considerable  variation  in  size,  texture,  materials,  color,  and  wear. 


12.  Emphasize  that  objects  that  seem  alike  at  a  glance  usually  show  some  variation 
when  observed  closely. 

OESIRED  LEARNING  OUTCOME:    Ability  to  identify  and  describe  variation  within  a 

group. 

*******************************^ 

APPLICATION;    Lesson  Cluster  1A-3  -  Variation,  in  Groups 

-  Page  T-56/S-22    Variation  Everywhere  (30-40  min.  plus  2  hrs.  for  trip) 

PURPOSE:    Apply  concept  of  variation,  to  objects  found  in  children's  environment. 


ADVANCE  PREPARATION:    Materials  -scissors 

-textbook 

ProvicjejDld  picture  magazines  and  scissors  for  the 
class.     (As  an  alternative  activity,  if  possible, 
plan  trip  into  the  community.) 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 

everywhere 

somewhat  a  I i  ke 

smooth 

fough 

ha  iry 

bumpy 


1;     If  possible,  take  a  field  tripjnto  your  community. 

Have  the  children  discuss  the  variations  which  they  see  in  their  environment. 
v  *    Take  .photograph s^f  those  objects  observed.* 

2.  Take  the  photographs  from  the  trip  and  make  a  bulletin  board  for  the  students 
to  look  at  and  discuss.     If  the  trip  was  not  possible,  have  the  students  cut 
pictures  from  magazines,  and  discuss  the  variation  within  each  picture.  Again, 
make  a  bulletin  board  from  these  pictures. 

3.  Discuss  pages  22  and  23  with  the  class.  Relate  what  was  seen  on  the  field  trip 
or  in  the  magazines  to  these  pictures.  Encourage %£hi I dren  to  tell  about  varia- 
tions they  have  noticed  in  objects  around  them. 

4.  It  is  important  that  the  children  begin  t<£  notice  the  finer  differences  in  the 
details  or  similar  objects  and  become  aware  that  it  is  highly  unlikely  that  any 
two  objects  are  exactly  a  I  ike  in  all  properties. 

/ 

5.  Ask  the  children  to  review  the*  properties  of  different  surfaces.  Discuss  those 
surfaces  noticed  on  the  trip,  or  of  objects  in  the  classroom.  List  the  proper- 
ties on  a  transparency. 

6.  Ask  the  students  to  identify  the  surfaces  of  the  objects  in  the  pictures  on 
pages  22-23.    Ask  the  question,  How  do  you  find  out  about  surfaces  of  objects? 
(Generally  through  touch,  and  then  by  applying  that  knowledge  when  describing 
surfaces  of  pictured  objects; )      *  *  ! 

7.  As  an  additional  activity,  children  could  make  up  collections  of  pictures  showing 
variation  in  the  historical  development  of  such  things  as  automobiles,  bi-cycles, 
telephones,  houses,  and  so  on. 

8.  You  may  wish  t<j  make  bul  let  in  board  or  wa  I  I  displays  of  the  picture  col  lections 
that  best  illustrate  the  concept  of  variation.    These  displays  can  then  serve'as 
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•a  continuing  reminder  to  the  class  of  the  variation  concept.  X 

DESIRED  LEARNING  OUTCOME:    Ability  to  name  and  illustrate  examples  of  variation  in 

the  environment. 

*tfave  the  students  pay  specific  attention  to  the  surface  of  objects.  *  1 
********************************^ 

EVALUATION:    Lesson  Cluster  1A-3    Variation  in  Groups  -  — 

Page  T-58/S-24    Find  the  Variation  (20-30  min.) 

'PURPOSE:    To  evaluate  the  children's  performance  in  relation  to  the  following 
objective: 

1.     Identifying  variations  in  properties  among  the  objects  within  a  group. 

ADVANCE  PREPARATION:    Materials  -textbook  (page  24) 

-student  answer  sheet 

TEACHING  SUGGESTIONS: 

1.  Read  page  24  with  the  children.    Answer  any  questions  they  have  about  the  vocab- 
ulary. 

2.  Have  each  child  answer  the  two  questions- on  the  student  answer  sheet. 

3„    When  the  children  have  completed  their  responses,  discuss  each  answer  with  them. 
*  ■  ©  - 

4.     If  a* chi  Id  correctly  responds  to  the  two  questions,  you  may  assume  that  he/she 
has  demonstrated  the  objective  for  the  cluster  and  js  ready  to  go  on  to  the 
next  cluster.  ^ 

***********************************^^ 
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Level  3    Unit  T  Variation 
s/    Part  A  Variation  In  Objects ,  Lesson  :C I uster  1A-4 
A.    CLUSTER  OUTLINE:  f 


Page 

Teaching  Strategies 

Lesson-  Title 

T©ach I nn  Tlmfi 

1  VUVM  1  I'M      •  tlllw 

Suggested 

T-64 

Introduction 

Order  and  Range 

35-40  min. 

T-72 

Enrichment 

Histogram  Practice 

35-40  min. 

T-66 

Development 

Making  a  Histogram 

35-40  min. 

T-68 

Deve 1 opment 

Measuring  Variation 

35-40  min.  fc 

T-69 

Application 

Variation  in  Your  Class 

35-^40  min. 

T-70 

Eva  1 uat ion 

Find  the  Variation 

20-30  min. 

B.,   MATERIALS:    See  list  on  page  T-61. 

FILMSTRIP  INFORMATION:    Filmstrip  Set  VI,  Variation,  is  appropriate  for  use  in 

this  unit. 

INTRODUCTION:    Lesson  Cluster  1A-4    Describing  Variation  * 

Page  T-64/S-26    Order  and  Range  (35-40  min.) 


PURPOSE:     Introduc^moje  precrse  techniques  for  observing  variation. 

PREfj^UISlTES:    The  ability  to  place  objects  In  order  by  variation  within  one  pro- 
perty. - 


Language  Cards/Key  Signs 
order 

I  Ight  green 
dark  green' 
I  Ightest 
darkest 
range 
pea  pods 
smal lest 
largest 


ADVANCE  PREPARATION:    Materials  -ten  collections  of  four 

to  five  objects  shoeing 
variation,  such  as  paper 
squares,  paper  clips, 
crayons,  sandpaper  pieces 
Place  each  group  of  objects  in  a  can  or  smal I  box. 

*> 

TEACHING  SUGGESTIONS: 

1.  Ask  the  class  to  stand  at  the  front  of  the  room. 
Arrange  the  children  in  order  in  a  row  by  a  property 
such  as  height  £r  color  of  clothing.     (Avoid  sensitive 
areas. ) 

2.  When  you  have  an  ordered  row,  describe  the  variation  by  using  the  Language  Card 
for  order  and  discussing  the  concept. 

9 

3*    Then  ask  all  but  the  first  and  last  children  to  sit  down.    Use  the  Language  Card 
for  range  and  discuss  that  concept.    This  should  emphasize  in  a  simple,  clear 
way  the  value  of  range  in  describing t variation* 

4.    Pass  out  to  each  grotip  of  two  students  one  of  the  collections  of  objects  you  have 
assembled  In  cans  and  boxes..  Have  the  children  sort  the  collection  by  order  and 
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then  range.  cAsk  the  children  to  place  the  objects  in  order.  Use  the  card  and 
sign  to  reinforce  the  word.    Then  do  the  same  thing  for  "range.11 

5.  -  Circulate  among  the  groups,  asking  the  chi I dren *speci f ic  questions  about  their 

collections. 

6.  Have  Jhe  children  look  at  page  26.    Read  the  page  tcrthe  children",  and  discuss 
the  page,  step  by  step.    Use  the  Language  cards  fturing  both  the  reading  and 
discussion. 

7.  'Have  the  children  look  at  page  27.-  Read  or  paraphrase  the  information  to  the 

children.    Discuss  the  concepts  of  order  and  range. 

,8.    Some  childreh  may  volunteer  to  make  poster  displays  of  order  and  range  similar 
to  those  shown  in  the  book  on  pages  26  and  27.    For  example,  objects  from  the 
^         collections  can  be  pasted  or  taped  on  heavy  paper  and  then  labeled. 

DESIRED  LEARN  I NG';  OUTCOME :    Ability  to  order  objects  of  a  group  by  a  specific  pro- 
perty and  state  the  range  in  terms  of  extremes. 
************************************^ 


ENRICHMENT:    Lesson  Cluster  1A-4    Describing  Variation 

Page  T-72  Histogram  Practice  (35-40  min.) 

PURPOSE:    To  devefop  the  ability  to  prepare  simple  histograms. 


Language  Cards/Key  Signs 
labels  for  the  seeds  (or 

other  objects)  used  in 

the  histogram 
hi  stogram 
number  of  seeds 


ADVANCE  PREPARATION:    Materials  -Historagm  form  for  each 

student  (Appendix  A) 
i  -seeds  or  other  objects 

placed  in  cups  (enough  for 
each  chi Id) 
-transparency  of  the  histo- 
gram 

< 

TEACHING  SUGGESTIONS: 

1.  Pass  out  one  cup  of  seeds  (or  other  objects?  to  each  child.    Have  the  Qhildren 
pour  out  the^seeds  onto  their. desks.  ' 

> 

2.  Ask  the  students  to  group  the  seeds,  and  then  count  them.    Use  the  Language  cards 
to  label  the'types  of  seeds.  * 

3.  Pass  out  the  histogram  forms.    Ask  the  students  how  they  could  show  the  informa- 
tion about  the  seeds  on  this  piece  of  pap(er. 

4.  Use  a  transparency  of  the  histogram  form.    Have  the  children  write  the  Appropriate 
labels  on  the  transparency.    Then  instruct  the  children  to  make  their  owg  histo- 
gram with  the  seeds  that  they  have. 

5.  Move  among  the  children  to  check  on  their  progress  and  to  give  assistance. 

6*    When  the  children  have  finished,  discuss  the  histograms  that  they  have  made. 
Make  a  bul letin  board  with  their  histograms. 

7.    The  children  could  do  additional  histograms  of  objects  /{"hey  have<  at  home,  or  in 
their  desks  at  school.  k 
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DESIRED  LEARNING  OUTCOME:    Ability  to  construct  simple  histograms. 

DEVELOPMENT:    Lesson  Cluster  1A-3    Describing  Variation 

Page  T-66/S-28   Making  a  Histogram  (35-40  min.) 

PURPOSE:    To  reinforce  the  children's  understanding  of  making  and  reading  histograms. 

PREREQUISITES:    The  ability  to  record  data  on  a  histogram. 


ADVANCE  PREPARAT ION :    Mater j a  I s ' -textbook 

-transparency  of  page  29 
-seeds  Listed  in  lesson 

TEACHING  SUGGESTIONS: 

U  Show  the  children  the  seeds  that  are  on  page  28.  (Have 
the  real  seeds  if  possible.)  Use  the  Language  Cards  to 
identify  the  names  of  the  seeds. 

2.  Have  the  students  look  at  page  28.  Read  the  text  to 
the  children.  Have  the  students  count  the  number  of 
each  type  of  seed*  Encourage  the  chidren  to  use  the 
proper  names  for  the  seeds. 


Language  Cards/Key  Signs 
hi  s tog ram 
ki  nd 

a  shaded  block* 
I ima  bean 
sunflower  seed 
corn 
pea 

squash 

kidney  bean 

a  block  / 

the  smallest  number 

the  most 


3.  Use  a  transparency  of  the  histogram  on  page  29.    Read  or  paraphrase  the  informa- 
tion to  the  children.    Use  the  Language  Cards. when  appropriate. 

4.  Discuss  the  labels  on  the  histogram.    Have  the  children  shade  in  the  appropriate 
areas  according  to  the  seeds  on  page  28.     (On  the  transparency) 

5.  Ask  the  questions  on  page  29.    Discuss  each  answer  with  the  children. 

6.  Now  ask  the  children  to  answer  the  same  questions  asked  on  page  29  using  the 
picture  of  the  group  of  seeds  on  page  28  instead  of  the  histogram  pn  page  29. 

7.  After  the  children  have  discussed  and  answered  the  questions,  ask  the  following: 
Which  is  easier  to  use  for  answering  the  questions,  the  picture  of  the  group  of 
seeds  or  the  histogram? 

8.  Through  discussion  have  the  children  realize  that  a  histogram  can  be  a  very 
effective  way  of  presenting  data  in  readable  form. 

DESIRED  LEARNING  OUTCOME:    Ability  to  read  data  from  a  simple  histogram. 
******************************************************* 


DEVELOPMENT:    Lesson  Cluster  1A-4  'Describing  Variation 

Page  T-68/S-30   Measuring  Variation  (35-40  min.) 

PURPOSE:    Measure  and  record  variation. 

PREREQUISITES:    Measuring  with  a  centimeter  ruler,  using!^a  two  pan  balance  scale 

ADVANCE  PREPARATION:    Materia  I s*  -centimeter  rulers  1 

-pieces  of  string  ^ 
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Materials  -potato  for  each  child 
-two  pan  balance  scales 
"washers 

-paper  (student  recor- 
/    ding  sheet) 
Draw  three  histogram  forms /on  the  board  or  use 
transparencies. 

TEAC^NG  SUGGESTIONS: 

1.    Give  each  child  a  potato,  a  piece  of  string  and  a 
centimeter  ruler. 


Language  Cards/Key  Signs 
to  measure 
the  eye  of  a  potato 
a  piece  of  string 
distance 

a  centimeter  rtfler 
a  washer  - 
variation 
a  centimeter 


2.    Tell  the  children  to  look  at  page  30.    Using  the  Language  Cards,  read  and  dis- 
cuss each  set  of  directions,  one  at  a  time.    After  completing  the  first  set  of 
directions,  have  the  children  do  that  measurement  task.    Then  go  on  to  the 
second  set  of  directions  and  the,  measuring  task. 

5.    Have  the  children  record  their  answers  on  the  recording  sheet.    Tell  them  that 
you  will  need  the  information  later  in  the  class. 

4.  y#fE:    When  discussing  the  "eyes*1  you  can  tell  the  children  that  these  are  the 
spots  where  new  plants  will  start  growing  if  the  potatoes  are  planted. 

5.  When  the  children  have  made  all  of  the  measurements,  make  use  of  the  histograms 
which  you  drew  on  the  board.    On  one  histogram  record  the  class  data  on  potato 
eyes,  on  the  second  record  distances  around  the  potato  and  on  the  third  the  num- 
ber of  washers  needed  to  achieve  balance. 


6.    When  the  histograms  are  complete,  have,  the  class  read  them  to  find  data  you 

request.-    They  can  find  the  greatest,  the  smallest  number,  and"  the  range  for 
t       each  property. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  make  simple  measurements  of 

number,  size  and  mass.    They  should  also  be  able  to  read 
Information  from  a  histogram. 


APPLICATION:    Lesson  Cluster  1A-4    Describing  Variation 

Page  T-69/S-31    Variation  In  Your  Class  (35-40^pfn.) 

PURPOSE:    Apply  concept  of  variation  and  its  measurement  to  everyday  objects. 

PREREQUISITES:    Be  able  to  read  information  from  a  histogram,  and  to  record  Informa- 
tion on  one. 


ADVANCE  PREPARATION:    Materials  -a  centimeter  tape  measure 

or  meter  stick  marked  off 
in  cm 

-histogram  form  for  each 
child 

1.  Tape  the  ruler  to  the  wall  of  the  classroom. 

2.  Reproduce  the  histogram  forms. 

3.  Draw  one  form  on  the  board  or  use  a  transparency. 


Language  Cards/Key  Signs 

height 

to  describe 
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TEACHING  SUGGESTION^:  „ 

U  Ask  the  children  to  look  at  page  31.  Read  the  page  to  the  class  and  then  choose 
children  to  read  the  text.    Use  the  Language  Cards  for  the  new  vocabulary. 

2.  Have  each  cK^ld's  height  measured  by  a  classmate.  Have  th£. children  record  that 
Information  on  the  chalkboard  or  transparency.  Pass  out  the  histogram  forms  for 
the  children  to  label  and  fill  in. 

3.  Suggest  to  the  children,  if  they  aren't  already  aware  of  it,  that  Ihe' histogram 
is  to  show  variables  of  height  in  the  class,  not  what  the  height  of  each  ch i  I cL 
is  individua I ly. 

4.  When  the  measurements  have  been  made  and  the  histograms  are  complete,  lead  the 
class  in  a  discussion  of  the  range  of  height. 

DESIRED  LEARNING  OUTCOME:    Ability  to  measure  height  and  record  class  data  concerning 


height  on  a  histogram. 


************************^^ 

EVALUATION:    Lesson  Cluster  1A-4    Describing  Variables 

Page  T-70/S-32    Find  the  Variation  (20-30  min.) 

-  * 
PURPOSE:    Evaluate  performance  in  relation  to  the  following  objectives: 

1.  Reading  and  interpreting  a  histogram. 

2.  Describing  the  range  of  a  property  in  a  group  ordered  by  that  property. 

ADVANCE  PREPARATION:    Materials  -student  answer  sheet 
/  -centimeter  ruler 


Language  Cards/Key  Signs 
length 


TEACHING  SUGGESTIONS: 

1.  Ask  the  children  to  look  on  pages  32  and  33.    Discuss  the  concept  of  length,  and 
explain  that  the  histogram  is  based  on  the  lengths  of  fish. 

2.  Ask  the  children  to  answer  the  questions  by  placing  their  answers  on  the  student 
answer  sheet. 

3.  When  the  children  have  completed  their  responses,  discuss  each  one  with  them;  ^ 

4.  If  a  child  correct  I y, responds  to  rnpst  of  the  questions,  you  may  assume  that  he 
or  she  has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to 
the  next  cluster. 

*********************^  ***** *  *******  *  *  ***** ********* *  * 


"  -Level  3   Unit  1  Variation  In  Objects 

/  Part  B  Variation  In  Matter.  Lesson' Cluster  1B-1 

A.    CLUSTER  OUTLINE 


Page 

Teaching  Strategies  ' 

T-7<T 

. Enrichment 

T-78 

Introduction 

T-80 

Deve I opment 

T-82 

Deve 1 opment 

T-84 

Appl i cat  ion 

T-86 

Evaluation 

Less©* 


Teaching  Time 
Suggested 


Collecting  Samples  of 

Matter 
What  Are  Objects  Made 

Of  ?        .  - 
Properties  of  Matter 
Variation  in  Wood  <  • 
Raw  Materials 
Choose  the  Matter 


35-40  min, 

35-40  mm, 

35-40  min. 
35-40  min. 
40-45  min. 
20-25  min. 


B.    MATERIALS:    See  list  on  page  T-7? 

sfm&klP  INFORMATION:    Filmstrip  Set "VI,  Variation  is  appropriate  for. use  in 

this  unit. 


ENRICHMENT:    Lesson  Cluster  1B-1    The  Matter  In  Objects 

Page  T-j79    Collecting  Samples  of  Matter  (35-40  min.) 

PURPOSE:    To  provide  an  opportunity  for  the  children  to  collect  and  manipulate 
objects  and  to  explore  the  nature  of  these  objects. 


Language  Cards/Key  Signs 
meta  I 
wood 
glass 
plastic 

What  is  this  object  made 
of? 


ADVANCE  PREPARATION:    Materials  -  1.    Objects  can  be 
-;  i  col  lected  by 

the  chi  Idre'n  at 
home,  or  before 
the  lesson  begins. 
Set  aside  space  on 
f(  Jft.  a  table  or  desk  whers 

these  objects  wi 1 J. 
be  grouped  and 
labeled. 

TEACHING  SUGGESTIONS: 

1.  Ask  each  child  to  "show  and  tell"  the  objects  he/she  brought  to  class. 

2.  Have,  a  child  hold  up  an  object.    Ask  the  question:    What  is  the  object  made  of? 
Use  the  language  card  to  reinforce  -this.    He'lp  the.children  with, the  first  few 
answers  if  necessary.  \ 

t     ,-'  -  « 

3.  Challenge  the  other  children  to  see* If  they  have  a  sample  of  the  same  material. 
If  So,  they  can  hold  it  up  for  all  td  see. 


i   4.  .  From  time  to  time  stress  ,th*  various  Categories  o{  matter  and  point  out  that 
all.  objects  are  made  of  one  ,or  more  of  these  thlngkL, 
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5.  Use  the  language  cards  for  metal,  wood,  etc.  and  have  the  children  .sort  the 
objects  into  the  appropriate  groups.  Use  this  for  a  display  which  would  be 
used  during  this  cluster.  ^ 

LEARNING  OUTCOME :    Ability  to.  collect  and  group  samples  of  a  variety  of  materials. 

INTRODUCTION:    Lesson  Cluster  1B-1    The  Matter  In  Objects 

^  Page  T-78/S-35    What  Are  Objects  Made  Of  (35-40  min.) 

PURPOSE:    Reinforce  the  concept  of  matter.  ,  ^ 

PREREQUISITES:    The  ability  to  state  what  an  object  is  made-of. 

ADVANCE  PREPARATION:  Materials  -  textbook,  various  objects 

around  the  room,  samples 
of  objects  from  previous 
lesson. 


Language  Cards/Key  Signs 
matter 

*  wood  v  y 
glass  .  * 

plastic 


TEACHING  SUGGESTIONS:  *  , 

1.  Write  the  word  MATTER  An  large  letters  on  the  board  or  a  transparency. 

2.  £sk  the  children  if  they  know  what  matter*  is.    AsljPhem  to  give' you  examples  of 
kinds  of  matter.    Make  a  list  of  these  things. 

f 

3.  the  children  to  look  at  page  35.     Instruct  them  to  pay  close  attention 
to  the  objects  in  the  picture.    Have  children  take  turns  reading  the  text. 

4.  Ask  the  chHdren  to  name  the  objects  in  the  picture.    Write  these  on  the  board 
(transparency),  with  the  fol fowing,  chart: 


Object 

What  is  it  made  of? 

i 

"  1 

5.  Fill  in  the  chart  with  the  objects  and  the  materials  of  which  Ihey  are 

r  I 

6.  You  might  find  it  helpful  to  suggest  various  -categories  of  mat+er  from  t 
time  as  the  discussion  continues.  Some  general  categories  that  could  en 
the  discussion  are:  iron,  stone,  fibers,  plants,  ariimals.  You  will  not 
it  is  unnecessary  to  be  concerned  with  strict  categories  of  matter.  The 
objective  is  awareness,  recognition,  and  description  of  matter  of  which 
objects  are  made. 

LEARNING  OUTCOME:    The  children  should  be  able  to  identify  what  general  type  of 
matter  an  object  is  made  of. 


frrfe  to 
ter  into 
ice  that 


DEVELOPMENT?    Lesson  Cluster  1B-1    The  Matter  In  Objects 

Page  T-80/S-36    Properties  of  Matter  (35-40  min.) 

i  *  ' 

PURPOSE:  Continue  to  develop  the  concept  of  matter  anc)  Its  variation, 
PREREQUISITES;    The  ability  to  compare* properties  of  objects. 


ADVANCE  PREPARATION:    Materials  - 


have  on  hand  a  1 1  of 
the  materials  shown' 
on  page  36/  student 
worksheet  (p.  37), 
transparency  of  chart 
(p.  37),  JO  cm  long 
pieces  of  wire  - 
three* different 
kinds. 


..TEACHING  SUGGESTIONS: 


1. 


3. 


5. 


6. 


Language  Cards/Key  Signs 
to  compare /  en  example 
light  ^ 
heavy 
hard 
sofy 

break 
wi  re 

to  number  ovei^\and  over 
(and  labels  for*. objects 
used  during /fhfc  discussion)* 


Use  the  word  cards  for  I  ight  and  heavy.    Show  ther\ 
children  a  variety  of  objects.    Have  the  children  put 
each  object  in  a  tank  filled  with  water.    Ask  eaehl 
child  -  Is  the  object  heavy  or  light? 

Use  the  language  cards  hard  and  soft.    Let  each  child  hold  the  cotton  and  the 
rock.    Ask  the  chi  Idren  -  Which  object  is  hard/soft? 

Again  use  the  language  pards  for  bend  or  break.    Permit  each  child  to  manipulate 
the  wire  and  chalk.    Ask  the  question  -  Which  object  will  bend/break? 

Asfc  the  children  to  look  at  page  36.    Ask  the  children  to  [read  the  sentences  from 
the  text.    Emphasize  that  certain  properties  of  objects  are  given  by  the  material 
of  which  they  ac§  made.    Such  properties  as  color,  texture >  hardness,  mass  and 
flexibility  are  different  with  different  materials. 

Some  properties  can  be  seen  easily.    Others  are  hidden  and  are  only  observed 
when  the  object  interacts  with  other  objects.    Such  interactions  are  used  to 
test  for  these  hidden  properties.    Testing  the  wire  samples  for  flexibility  is 
an  example  of  this. 

Explain. the  experiment  on  page  37.    Write  the  directions  on  thef  boa\rd  using 
language  appropriate  to  your  children.  Have  the  children  read  the  directions 
before  starting  the  task. 


Pass  out  the  record  sheets  to  the  chi Idren. 

4> 


7.  Ask  the  children  to  work  In '.pairs*  Distribute  three  wires  to  each  c/air.  One 
child  is  to  be  the  counter  (marking  the  counts  on  paper),  the  oth^r  wi  M  bend 
the  wi  re. 

8.  The  number  of  flexes  necessary  to  break  the  wires  will  depend  on  *fhe  material 
and  igauge  of  the  wire  used.    Show  the  children  how  to  flex  the.wir&s  in  a  uniform 
fashion  so  each  wire  Is  treated  in  the  safne  manner.    Caution  them  l|o  count  the 
flexes  and  keep  a  careful  record.  ^ 

9.  Ask  the  children  to  do  the  experiment,  and  then  to  write  the  numbers  on  their 
charts.  •* 


5f> 
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10.    When  all  the  children  have  finished,  discuss  the  results  of  fhei>. tests  and 
then  sequentially  order  the  wires  for  flexibility. 

LEARNING  OUTCOME:    Ability  to  test,  compare  and  describe  a  specific  property  in 

different  materials. 
**************************^ 

\  . 

DEVELOPMENT:    Lesson  Cluster  1B-1    The  Matter  In  Objects 

Page  T-8S^S-38    Variation  in  Wood  (35-40  min.) 

PURPOSE:    Further  develop  concept  of  variation. 

ADVANCE  PREPARATION:  ^Materials  -  Wood  blocks  -  try  to  ' 

obtain  three  different 
kinds  that  Mary  in  hard- 
ness.   Sandpaper  -  for 
each  chi  Id. 

TEACHING  SUGGESTIONS: 


Language  Cards/KeyffiSiqns 
pine 
redwood 
sandpaper 
a  sample 
to  rub 
hardness 


1.  Place  the  various  pieces  of  wood  on  a  table.    Have  the 
children  seated  around  the  table.    Ask  them  to  compare  the  pieces  of  wood  (color, 
texture,  etc.  ) . 

2.  Ask  the  children  which  they  think  is  the  hardest  wood.    Discuss  how  you  aould  find 
out  i  f  wood  i  s  hard. 

3.  Take  out  the  sandpaper.    Again  ask  the  children  how  this  could  be  used  to 
determine  the  hardness  of  the  wood. 

4.  Use  page  39  as  a  reinforcement  activity,  to  show  the  children  the  correctness  of 
their  idea.    Read  the  page  to  the  children,  using  the  language  cards  where 
appropriate. 

•' 

5.  Before  the  children  begin  sanding,  you  may  wish  to  illustrate  the  use  of  sand- 
paper squares  on  a  block  of  wood  to  the  class  as  a  model  for  them  to  follow. 

f  _. 

6.  Remind  the  children  that  when  sanding,  the  wood  should  be  rubbed  the  same  way, 
and  that  each  piece  of  wood  should  be  rubbed  the  same  number  of  times. 

7.  When  all  the  children  have  finished  testing,  discuss  the  results  and  sequentially 
order  the  types^of  wood  from  hardest  to  softest,  if  possible*. 

8.  Continue  that  discussion  by  looking  at  page  38.    Ask  the  ch i I dren  quesf ions  about 
the  pictures  of  the  wood  blocks.    Be  sure  to  emphasize  that  samples  of  the  samS*- 
general  kind,  such  as  wood,  can  show  variation  in  their  properties.    The  ; 
variation  of  wood  stressed  in  this  lesson  is  the  property  of  hardness. 

9.  As  you  discuss  page  38,  remind  the  children  that  the  sandpaper  was  used  in  the 
same  way  on  each  block  of  wood.    Therefore,  the  way  irv  which  the  -sandpaper  was 
used  was  a  constant.    Only  the  blocks  of  wood  are  varied  in  terms  of  the  property 
hardness. 

DL5IF&D  tSARNING  OUTCOME:    Ability  to  test,  compare  and  describe  a  specific  property 

25 


Language  Cards/Key  Sign 

raw  materia  Is 

coa  I  ,\ 

iron  ore  _ 

the  earth 

steel 

I  umber 

paper 


i         .  .  ; 

APPLICATION:    Lesson  Cluster  1B-1    The  Matter  In  Objects 
^  Page  T-84/S-40    Raw  Materials-  (40-45  min.) 

PURPOSE:    Apply  the  concept  of  matter  to  everyday*  needs. 

PREREQUISITES':    ^xposure  to' the  concept  of  .raw  materials. 

ADVANCE  PREPARATION:^  Materials  -  A  sample  of  coal,  and 

steel,  a  movie  or  study 
prints  on  steel-making 
and  lumbermi I  I ing,  a 
globe. 

TEACHING  SUGGESTIONS: 

1.  If  -supplementary  materials  are  available,  begin 
with  these.    Show  a  short  movie,  pictures  6f  the  { 
processes  of  making  steel  and  producing  lumber. 

2.  Ask  the  children  to  Took  at  pages  40  and  41.    Discuss  each  of  the  pictures. 

3.  Make  a  chart  on  the  *bpard.    Use  these  labels: 

Raw  Material  Product  - 

4.  Have  the  children*  list  the  raw  materials  that  they  have  been  discussing  (iron 
ore,  coal,  trees).    Then  have  them  list  the  things  which  are  produced. 

5.  Make  sure  the  children  understand  that  all  the  matter  that  goes  into  the 
objects  we  use,  I  lye  in,  on  and  around,  comes  from  the  Earth.    Our  planet  • 

->  supplies  all  of  our  raw  materials. 

6.  Using  a  globe  of  the  Earth,  explain  that  these  raw  materials  come  from  all 
over  the  world,  not  only  from  the  land,  but  also  from  the  air  and  oceans. 

7.  Propose  a  problem  to  the  children.    Suppose  all  of  the  trees  used  for  lumber 
were  cut  down.— What  would  happen?    Discuss  this  problem. 

8.  When  the  children  begin  to  understand  that  our  raw  materials  are  limited, 
they  can  begin  to  become  aware  of  what  conservation  means  -  making  the  best 
and  wisest  use  of  our  raw  materials  and  the  products  that  are  made  from 
them. 

L£ARWN&-OUTGOME :    Ability  to  identify  some  raw  materials  and  discuss  the  need  for 
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EVALUATION:    Lessori  C!  uster  1B-1    The  Matter  in  Objects  V 
Page  T-86/S-42  1  Choose  the  Matter  C2G-25  min.) 

PURPOSE:    To  evaluate  performance  in  relation  to  the  following  objectives: 

1,  Examining  objects  and  identifying  some  of  the  matter  from  which 
t  they  are  made. 

2.  Identi fying  and  describing  objects  made  of  specific  materials* 

ADVANCE  PREPARATION:    Materials  -  student  answer  sheet 

*ln  preparation  for 
the  first  lesson  of 
the  next  cl uster. 
have  the  children  % 
:,v  put  water  in  one 

beaker  and  place  it 
-    in  the  freezer. 

TEACHING  SUGGESTIONS: 

1.  Have  the  children  look  over  pages  42  and  43.    Explain  that  they  3re  to  match  up 
objects  and  the  matter  from  which  they  are  made. 

2.  Ask  the  children  to  write  their  answers  on  the  student  answer  sheet?  * 

3.  After  the  children  have  given  their  answ'ers,  discuss  the  best  choices  of 
materials  for  each  object  with  them. 

4.  if  a  child  correctly  makes  most  of  the  matches,  you  may  assume  that  he  or  she 
has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the 
next  cl  uster. 

******************"**^ 
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Level  3  Unjt  1  Variation  in  Objects- 
'    Part  B  Variation  in  Matter,  Lesson  Cluster  1B-2 


A.    CLUSTER  OUTLINE 


Page 

Teaching  Strategies 

_  Lesson  Title 

Teach.ing  Time 
Suggested 

T-92 

Introduction 

■t   Changing  Matter 

*   35-40  min. 

T-94 

Deve lopment 

Heat  Changes  the  Phase 

35=-40  min.  c 

T-98 

Enrichment 

Thermometers 

35-40  min. 

T-96 

Development 

Temperature  and  Change 

35-40  min. 

T-99 

Application 

A  Burning  Candle 

25-30  min. 

T-100 

Eva  I uat ion 

Find  the  Phase 

15-20  min. 

B.    MATERIALS:    See  list  on  page  T-89 

,FILMSTRIP  INFORMATION:  Filmstrip 
*  unit. 

5*      *                      *              O  : 

Set  VI,  Variation,  is  appropriate  for  use  in  this 

INTRODUCTION:    Lesson  Cluster  IB- 2    Phases  of  Matter 

Page  "E-92/S-44    Chanqi'ng  Matter  (35-40  min,) 

PURPOSE:    To  introduce  the  concefft  of  the  phases  of  matter. 


ADVANCE  PREPARATION:    Materials  -  three  beakers 

-  a  hot  plate 

-  water 

t 

TEACHING  SUGGESTIONS: 

1.  Place  the1  three  beakers  of  water  on  a  table  in  front 
of  the  class.    One  'beaker  contains  water  in  the  liquid 
phase,  one  thevSolid  phase,  and  place  one  on  a  hot 
plate  and  heat  the  water. 

2.  Using  the  language  cards  for  these  three  phases,  ask 
the  children  to  game  the  phase  of  the  matter  inveach 

/beaker.     If -the  children  have  difficulty  placing 
the  cards,  help  them  and  then  repeat  the  task  again . 
•  ** 

3.  Ask  the  children  to  look  at  page  44.    Guide  the  children  in  their  discussion,  of 
water  in  the  liquid  and  soJid  phases.    Refer  to  the  actual  beakers  as  they  are 
discussed. 

4.  Make  sure  the  properties  of  water  are  described  in  each  phase  and  constrasted  be- 
tween phases.    When  you  have  completed  page  44;,  cohtinue  with  page  45.    Read  the 
page  ijp  the  children,  asking  them  the  questions;  and  initiating  discussion. 


Language  Cards/Key  Signs 
so  I  i  d 
liquid 
gas 

to  change 

What  is  happening? 
phase 

phases  of  matter 
ice 

water  vapor 
Identification  Cards 
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5.  Stress  also  that  ice  and  water  vapor  are  both  still  water.     Ice  and  water  vapor 
are  simply  special  names  for  water  in;the^olid  and  gaseous  phases. 

6.  As  you  and  the  children  use  the  term  "phase"  in  context,  the  concept  of  its  mean- 
ing will  gradually  be  picked  up*. 

j 

7.  Read  the  last  paragraph  on  page  45  to  the  children.    Write  the  terms:  Phases  of 
Matter,  ;(and  under  that), solid,  liquid,  gas  on  the  board  or  transparency.  OMscgss* 

'  the  fact  that  there  are  the  three  phases  of  matter.    Have  the  children  place  the 
words:    water,  ice,  water  vapor,  under  the  correct  term. 

8.  Emphasize  that  water  is  used  as  an  example  of  changes  in  Dhase,  but  that  all  mater- 
ials change  phase  under  certain  conditions.    We  are  familiar,  however,  with  some 
materials  in  only  one  or  two  phases.    Some  materials  are  only  gases,  solids,  or 
liquids,  as  we  know  them  in  everyday  experience. 

9.  Ask  the  children  for  other  examples  of  solids,  liquids,  and  gases  with  which  they 
come  in  contact.    Copy  these  lists  onto  chart  paper  to  display  in  the  classroom. 

DESIRED  LEARNING  OUTCONE:    The  children  should  be  able  to  name  and  discuss  the  phases 

of  matter. 
*********************************^^ 

DEVELOPMENT:  >> Lesson  CI  us ter  1B^2    Phases  of  Matter 

Page  T-94/S-46    Heat  Chahqes  the  Phase  (35-40  min.) 

PURPOSE:    To  further  develop  the  concept  of  the  phases  of  matter. 

PREREQUISITES:    The  ability  to  identify  solids,  liquids,  and  gases. 

ADVANCE  PREPARATION:    Materials  -  a  tin  can 

-  ice 

-  water 

-  an  eledtric  coffee  pot,  if 
avai I  able 

TEACHING  SUGGESTIONS: 

1.    Read  and  discuss  pages  46  and  47  with  the  class. 
Develop  each  point  carefully. 


2.  Emphasize  that  adding  heat  is  necessary  to  change  any 
solid  (not  just-  the  examples  shown)  to  a  liquid  or  any 
I  iquid  to  a  gas . 

3.  Emphasize  that  taking  away  heat  (cooling)  is  necessary  to  bring  about  the  reverse 
changes  -  that  is,  gas  to  a  liquid,  and  I iquid' to  a  solid. 

4.  When  .you  reach  the  last  example  on  pagk  47  concerning  water  vapor,  you  may  wish  to 
.do  the  f  61  lowing  demonstration  for  the- class. 
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Language  Cards/Key  Signs 

to  melt 

butter 

taken  away 

a  freezer 

to  condense 

drops  of  water 

Identification  Cards 


5,  Place  a  tin  can  on  a  sunny  window  sill  or  over  a  pot  of  boiling  water.    Fill  the 
Can  with  ice  cubes  and  then  pour  water  into  the  can.     In  time,  water  vapor  from 
the  air  surrounding  the  can  will  condense  on  the  outside  of  the  can  and  become 
visible, 

6. '    Ask  the  children,  What  has  taken  place?    What  has  happened  on  the  outside  of  the 

can?    Why  hfcs  some  of  the  gas  phase  of  water  changed  to  the  liquid  phase? 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  describe  changes  in  phase 

in  terms  of  heating  or  cooling  of  matter, 
******* **************************************************** 

-ENRIChMENT*    Lesson  Cluster  1B-2    Phases  of  Matter 
Page  T-98    Thermometers  (35-40  min,) 

PURPOSE:    To  develop  skills  using  a  Celsius  thermometer,  * 

PREREQUISITES;    To  read  and  interpret  numbers  on  a  number  line. 


ADVANCE  PREPARATION:     Materials  -  8-10  cups  filled  with 

varying  temperatures  of 
water 

-  Celsius  thermometers  for 
each  chi Id 

-  .     studeot  worksheet 

-  large  chart/transparency 
showing  the  numbers  on 
the  Celsius  thermometer 


Language  Cards/Key  Signs 

thermometer 

a  Celsius  thermometer 

degree 

temperature 

Identification  Cards 


1,    Number  the  cups  and/or  color  the  water  with  food  coloring. 
TEACHING  SUGGESTIONS:  % 

1.  Place  a  chart/transparency  on  the  board  of  the  scale  from  a  Celsius  thermometer. 
Because  a  thermometer  does  not  have  a  number  forv each  mark,  the  children  must  be 
aware  of  how  to  count  the  marks  to  find  the  correct  number  of  degrees, 

2.  Discuss  with  the  children  the  appropriate  method  for  finding  the  number.    Point  to 
different  places  on, the  scale  and  ask  a  child  what  that  temperature  would  be.  Con- 
tinue this  act i vi ty  -tfntl I  you  are  certain  that  the  children  understand  the  concept, 

<«* 

3.  Display  the  ten  cups  on  a  large  table.    Tell  the  children  that  they  will  f )jid  out 
something  about  the  water  in  each  cup.    They  will  find  out  how  hot  or  cold  water 

'is  by  using  a  thermometer, 

4.  Instfuct  Vie  children  that  they  are  to  place  their  thermometer  in  each  cup,  leav- 
ing the  thermometer  in  the  cup  for  one  minute.    Caution  the  children  to  be  care- 
ful in  handling  the  thermometers, 

5.  Point  out  to  the*  children  the  proper  way  to  read  a  thermometer  containing  a  column 
of  liquid,     (The ffrermometer  should  be  read  at  eye  level  -  reading  at  an  angle  can 
cause  distortion  in  interpreting  markings  on  the  scale,) 
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6.  Then  the  children  are  to  write  the  number  of  degrees  of  a  particular  cup  in  the 
appropriate  space  oh  the  student  worksheet. 

7.  When  all  of  the  children  have  taken  the  temperatures  of  all  ten  cups,  begin  to 
discuss  the  findings. 

8.  First  ask  the  ch  i  I  dren^  What  do  the  high  numbers  mean?,  What  do  the  low  numbers 
mean?  (Hotter,  colder.)    Then  tell  the  children  that  they  are  using  a  Celsius  ther- 
mometer, and  show  them  the  proper  way  to  write  the  temperature  using  the  degree 
mark.    Have  .the  children  check  their  worksheets,  and  change  any  temperatures 
written  incorrectly. 

9.  Because  the  answers  of  each  child  will  vary  when  comparing  cups  (as  the  hot  water 
cools,  etc.)  do  not  do  any  comparison  of  temperatures  of  cups  between  the  children. 
However,  when  the  children  gre  taking  the  temperatures  of  the  water,  walk  among 
them  and  ask  them  questions  about  their  readings,  to  make  sure  they  are  doing  it 
properly. 

DESIRED  LEARNING  OUTCOME:    Ability  to  read  a  thermometer  with  ease. 
*********************** 


DEVELOPMENT:    Lesson  Cluster  1B-2    Phases  of  Matter 

Page  T-96/S-48    Temperature  and  Change  (35-40  min.) 

PURPOSE:    To  expand  the  concept  of  phase  to  inokjde  temperature.-* 

PREREQUISITES;    To  be  able  to  read  a  Celsius  thermometer,  correctly. 


ADVANCE  PREPARATION:    Materials  ^C^stus  therrrometers 

-  dups  or  tin  cans  enough 
for  each  chi Id 

-  ice 

-  student  worksheet 

TEACHING  SUGGESTIONS: 

1.  Ask  the  children  to  look  at  page  48.    Read  the  text 
with  the  chfldren,  using  the  lahguage  cards  where 
appropriate.    Make  references  to  the  previous 
lesson,  on  reading  the  thermometer. 

2.  Explain  that  therrrometers  tell  the  relative  temperatures  of  matter.    Ask  the  chil- 
dren what  the  hfgher  and  lower  numbers  mean. 

3.  Go  over  the  directions  on  page  49  with  the  children.    Through  di  scusst^Bteave  them 
answer  the  questions  about  the  picture  on  that  page.  "9flr 

4.  Give  each  child  a  cup,  ice,  water  and  thermometer.    Have  the  child  set  up  and  do 
the  experiment  as  stated  on  page  49.    Have  each  student  write  their  answers  on  the 
student  worksheet.  ^ 


LanquaqQ., Cards/ Key  Signs 
a  thermometer 
temperature 
degrees 

degrees  Celsi  us 
compare 

Identi f  ication  Cards 
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5.    Discuss  the  results  of  the  experiment  with  the  class.    Encourage  the  children  to. 
use  the  new  vocabulary  words. 

DESIRED  LEARNING  OUTCOME:    The  children'  should  be  able  to  read  thermometers. 
*************###***************************^^ 


-APPLICATION:    Lesson  Cluster  1B-2    Phases  of  Matter 

:  Page  T-99/S-50    A  Burning  Candle  (25-50  min.) 

PURPOSE:    To  apply  the  concept  of  changes  in  phase  to  a  candle.  . 

PREREQUISITES:    The  ability  to  differentiate  the  phases  of  matter 


ADVANCE  PREPARATION:  Materials 


an  untapered  candle 
a  candle  hoi der 
matches 

a  f  i  re  exti  ngui  sher 
or  blanket  should  be 
nearby 

•student  worksheet 
(picture  of  the  burning 
cand le) 


TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
a  candle 
to  burn 
wax 

an  arrow 

Identification  Cards 


PJace  the  candle  on  a  table, 
candlfe. 


Light  the  candle.    Have  the  children  observe  the 


2.  Have  the  children  look  for  evidence  of  €he  changes  taking  place  as  the  candle  burns. 
Ask  them  the  question,  Which  phase  is  this?  as  you  point  to  the  candle,  melted  wax, 
and  burning  gas. 

3.  Ask  the  children  to  look  at  page  50  in  their  textbooks.  Read'  the  <i nformat ion  with 
the  children,  using  the  language  cards  whe  re  ^appropn  ate. 

4.  Ask  the  children  to  look  at  the  picture  of  the  burning  candle.  Discuss  the  phases 
of  matter  present  in  the  candle.  Use  the  language  cards  for  sol  id,  liquid  and  gas 
or  write  the  words  on  the  board  for  review. 

5.  Ask  the  children  to  use  the  vocabulary  to  label  the  picture  of  the  burning  candle 
on  their  worksheet.    Discuss  their  answers. 

6.  After  the  children  have  completed  the  worksheet,  extinguish  the  candle.    Again  dis- 
cuss the  three  phases  of  the  wax.    Also  discuss* how  the  burning  match  first  releases 
enough  heat  to  begin  melting  the  wax  and  changing  it  *fo  the  gas  phase.    Then  the 
liquid  and  gaseous  wax  ignites  and  releases  enough  heat  to  keep  the  combustion  pro- 
cess going.     It  keeps  doing  this  until   it  burns  out  or  the  fire  is  put  out. 

7.  Be  sure  to  emphasize  how  the  changes  occur,  from  solid  to  liquid  -to  gas.  Ask  the 
children  to  explain  these  changes. 

> 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  observe  and  identify  evidence 

of  the  three  phases  of  wax  in  a  burning  candle  and  describe 

the  changes  taking  place. 
*******  ***************************************************** 
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EVALUATION:    Lesson  Cluster  1B-2    Phases  of  Matter 

Page  T-100/S-5!  Find  the  Phase  (15-20  min.) 

PURPOSE:    To  evaluate  the  children's  performance  in  relation  to  the  following  objectives 

1.  Discussing  and  describing  the  conditions  that  bring  about  changes  in 
phases  of  matter,  .  ' 

2.  Inferring  that^heating  changes  solids  to  liquid  and  liquids'  to  gases. 

ADVANCE  PREPARATION:    Materials  -student  answer  sheet       '  j 
TEACHING  SUGGESTIONS: 

1.  Have  the  children  look  at  page  51.    Ask  the  children  to  read  the  sentences. 

2.  Give  each  child  a  student  answersheet.    Ask  the  children  to  read  the  sentences 
again  to  themselves,  and  answer  them.    Tell  the  children  to  write  their  answers  on 
their  answer  paper. 

3.  When  all  the  children  have  completed  theri  responses,  discuss  their  answers  to  the 
-questions. 

4.  If  a- child  correctly  responds  to  most  of  the  questions,  you  may  assume  that  he/ 
shehas  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the 
nexpfcgl  uster. 

*** ***£***** ************************ ************ *****************#******************** 
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Level  3  Unit  1  Variation  In  OJbjects 

,  i 

\ 

Part  C  Variation  In  Interaction,  Lesson  Cluster  1C-1 


A.    CLUSTER  OUTLINE 


Page 


Teaching  Strategies 


Lesson  Title 


Teaching  Time 
Suggested  . 


T-106 
T-108 
T-110 
L-107 
T-1 12 
T-114 


Introduction 
Development 
Development 
Enrichment 
App I ication 
Eva  I uation 


Interaction  Systems 
Repeating  Systems 
Similar  Systems  . 
A  Beanbag  Contest 
People  ahd  Systems 
Find  the  Systems 


35-40  min, 
25-30  min, 
25-30  min, 
35-40  min, 
25-30  min, 
20-25  min, 


B.    MATERIALS:    See  list  on  page  T-103. 

FILMSTRIP  INFORMATION:    Fi  Imstrip  Set  VI,  Vari-ation,  is  appropriate  for  use  in 

this  unit.  v 


INTRODUCTION: 


Lesson  Cluster  1C-1    Variation  in  Systems  .  ^ 
Page  T-106/S-53    Interaction  Systems  (35-40  min.) 


PURPOSE:  To  reintroduce  and  define  the  concept  of ' interaction  systems. 
PREREQUISITES:    Exposure  to  the  concept  of  interacting  systems. 


ADVANCE  PREPARATION: 


Materials  -  textbook 

-  wi  re  -  25  cm 

-  batteries 

-  bulbs 

-  tape 

-  wire  cutters  (scissors) 
to  clean  off  ends  of  wire 


TEACHING  SUGGESTIONS: 


Language-' Cards/Key  Signs 
a  dry  eel L  (battery) 
wi  re 
a  bulb 
tape 

interaction 
a  system 
to  touch 

Idefitffi  cation  bards 


1.  Give  each  child  a  battery,  bulb,  wire,  and  tape.  Ask 
the  children  to  first  name  these  objects  (you  can  use 
the  language  cards  for  reinforcement)  and  then  to  put 
these  objects  together. 

^2._When  each,  child  hos  completed  the  f  system  1  te  1 1  the  children  that  this  is  caj  l.ed 
a  system  and  that  these  objects  are  interacting  together  in  that  system.  Be  sure 
to  use  the  language  cards  or  write  the  words  on  the  board*       , ,  ,  , 

3.    Ask  the  children  to  open  their  books  to  page  53.    Read  the  text  with  the  children, 
using  word  cards  where  appropriate. 
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4,  Read  the  last  paragraph  to  the  children.    Have  each  child  do  the  activity.  Ask 
the  children  to  explain  what  happened. 

5.  At  the  end  of  the  lesson,  again  ask  what  the  parts  are  of  the  system,  and  review 
the  vocabulary  covered  in  the  lesson*  - 

DEStRED  LEARNING  OUTCOME;    Children  shoCild  be  able  to  name  the  objects  of  a  simple 

interaction  system. 
***********  *****************************o*  *********** 

DEVELOPMENT:    Lesson  Cluster  1C-1    Variation  in  Systems 

Page  T-108/S-54    Repeating  Systems  (25-30  min.) 

PURPOSE:    To  further  develop  the  concept  of  variation  in  systems. 

PREREQUISITES:    To  understand  the  concept  of  repeatij^g  actions. 

ADVANCE  PREPARATION:    Materials  -  textbook 

-  materials  from  previous 
lesson 

-  a  jump  rope 


Language  Cards/Key  Signs 
to  repeat 
repeating  systems 
over  and  over,  again 
variation 

Identification  Cards 


TEACHING  SUGGESTIONS: 

1;    Take  one  of  the  light  systems.    Touch  the  bulb  to  the 
battery  repeatedly.    Ask  the  children  about  what  you 
ape- doing.    Tell  them  that  this  i  s#  ca  I  le^d  a  repeating 
systenf*    Write  the  words  on  the  board.    Discuss  the  con- 
sept  of  repeating  action.  ~# 

2.  Ask  the  children  to  look  at  page  54.    Read  the  information  to  the  children,  empha- 
sizing the  fact  that  if  a  system  does  the  same  thing  over  and  over  again  it  is 
called  a  repeating  system. 

3.  Ask  the  children  to  take  their  Wghk*  systems  and  show  how  they  can  make  it  a  re- 
peating system. 

4.  Give  one  child  a  jump  rope.  Ask  the  child  to  make  a  repeating  system  with  the  rope. 
.      Discuss  the  actions  of  the  child. 

I  ' 

%.    Have  the  children  look  at  page  55.    Relate  their  experience  with  the  jump  rope  to 
the  girl  r>n  the  picture.    Ask  them  to  name  the  objects  in  that  system. 

6.  Then  ask  the  children  to  look  at  the  picture  of  the  boy.    Have  the  chi  I  dren,  dis- 
cuss what  the  boy  is  doing.    Ask  if  they  have  ever  had  to  do  work  such  as  this. 

7.  Discuss  variation  within  these  systems.    Emphasize  that  neither  of  the  two  systems 
shows  much  variation.' 

bp  I  RED  LEARNING  OUTCOME:    The  children  should  be  able  to  discuss  the  interaction  ex- 
'  >   pected  Jn  a  repeating  system,  and  to  n^me  the  parts  of  those 

systems. 

******** ***************************************************** *^^^^^^^*********f********** 
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DEVELOPMENT:  ,  Lesson  Cluster  1C-1    Variation  In  Systems 

Page  T-110/S-56    Similar  Systems  (25-30  mln.) 

PURPOSE:    To  further  develop  the  concept  of  variation  In  systems, 

ADVANCE  PREPARATION:    Materials  -  one  teaspoon  flour 


-  one  teaspoon  sugar 

-  two  saucers 

-  one  bottle  of  tincture 
of  iodine 

-  two  glasses  of  half- 
filled  rrfi  Ik 

-  one  glass  hal f-f i I  led 
with  vinegar 

-  one  g-lass  wKh  lemon  juice 

-  medicine  dropper 

-  *lf  possible, 'have  one 
set  of  these  materials 
for  jsach  two  students. 


Language  Cards/Key  Signs 

iodine 

sugar 

f  lour 

mi  I  k 

vi  negar 

lemon  juice 

alike 

di  f ferent 


Identification  Cards 


TEACHING  SUGGESTIONS: 


1.  Pass  out  the  materials  to  the  children.    Have  them  open  their  textbooks  to  page  56. 
Tell  them  the  children  that  they  will  be  doing  these  experiments.    Give  the  chil- 
dren instructions  on  how  to  perform  the  f ifrst  experiment. 

2.  -  After  the  children  have  done  the  experiment  and  observed  and  discussed  the  results, 

read,  page  56  and  answer  the  questions..  , 

3.  Now  pass  out  the  materials  for  the  experiments  oj?  page  57.  Explain  the  procedures 
to  the  children.  Do  one  experiment  at  a  time,  discussing  the  results  of  the  first 
before  going  on  to  the  next.* 

4.  Then  have  the  children  look  In  their  books.    Read  the  page  with  the  children  and 
discuss  their  answers  to  the  questions. 

5.  Before  you  pour  the  pairs  of  systems  together,  have  the  children  make  predictions 
as  to  what  kind  of  interactions  they  think  will  take  place. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  compare  interactions  in, 

systems  and  to  make  cautious  predictions  as  to  their  out2- 
come-. 

ENRICHMENT:    Lesson  Cluster  1C-1    Variation  in  Systems 

Page  T- 107   A  Bean  Bag  Contest  (35-40  min.) 

PURPOSE:    To  apply  the  concept  of  variation  in  systems  to  systems  involving  people. 

PpEREQU I S I TES :    The  ability  to  make  a  histogram  and  to  follow  rules  of  a  game. 
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ADVANCE  PREPARATION:  Materials 


bean  bags 
taDe 

centimeter  rulers 
two  histogram  forms 
(transparency/board ) 
playing  area 


Use  maskfng  tape  to  mark,  off  a  goal   line  on  the  floor, 
The  line  should  be  about!  2  meters  long,  and  a  limit 
line  about  the  same  length.    The  I \nes  should  be 
parallel  and  spaced  about*  5  meters  apart. 


TEACHING  SUGGESTIONS: 


Language  Cards/ Key  Signs 

a  bean  bag 

the  t  imit  mark 

the -goal  mark 

the  p I ayer 

a  histggrfcm  (review) 

a  centimeter  ruler  * 

fo  take  turns 

range  -* 

Identification  Cards 


The  bean  bag  contest  is  one  of  a  number  of  suitable  games 
that  can  be  played  in  the  classroom.    Begin  the  game  (as 

lessons)  by  guiding  the  class  in  defining  the  system.  As  in  defining  any  inter- 
action system,  only  the  essential  parts  need  be  included. 


you  should  any  of  these 


6, 


The  Bean  Bag  System  may  be  defined,  for  example,  as  the  floor,  the  limit  mark,  th§ 
goal  mark,  the  bean  bag,  and  the  player.'   Emphasize  tt^t  each  time  the  player  is 
changed,  a  new  "although  similar,  system  is  formed.  *  ~ 

/  *  **** 

Explain  and  demonstrate  the, rules  of  the  game: 

A.  The  objfect  ot-the  game  Is  to  get  the  bean  bag  as  near  the  Jine  designated  as 
the  goal     line  as  poss+b+£. 

B.  -  *The  playfer  must  throw  the  bag  so  that  is  slides  toward  the  goal   line.  (Some- 

what like  a  bowling  ball  is  thrown.)  A 

C.  The  player  canno"£<step  over  the  limit  line.     If  the  player  does,  a  turn  is^lost, 

When  the  children  understand  the  rules,  have  them  fbke  turns  trying  their  skill. 
Mpasure,  to  the  nearest  centimeter,  the  distance  of  the  bag  from  the  goal  line 
each  time.    Have  a  couple  of  children  help  you  and  make  a  histogram  on  the  chalk- 
board.   When  all  have  had  a  turn,  note  the  least  and  greatest  measurements  (range). 

Now  choose  one  of  the  winners  of  the  above  game  and  have  him  or  her  throw  the  bag 
several  times.    Explain  that  he  or  she  i s  fo  make  the  best  possible  throw  each,  time. 
Measure  and  record  each  distance  on  a'  cha I kboard ~h i stogram. 

Conclude  the  lesjjon  by  discussing  and  comparing  the  range  in  the  first  histogram 
with  the  range \jh  the  second  one.    Remind  the  chi  Idrerr  that,  the  first  histogram  * 
shows  variation  of  similar  but  different  systems.    The  second  histogram  shows 
variation  in  a  repeating  interaction  of  'the  same  system,  because  the  player  was 
not  changed .  . 


DESIRED  LEARNING  OUTCOME: 


The  children  should  be  able  to  discuss  th.e  expected  differ- 
ences in  variation  between  similar  and  repeating  systems.  r 
*******  ******************  **  *****  *****  *****************  ***„***************************** 


APPLICATION:    Lesson  Cluster,  1C-1    Variation  in.  Systems 

Page  T-1J2/S-58    People  and  Systems  (25-30  min.) 

PURPOSE:    To  reinforce  the  concept  of  variation  in  systems  to  systems  involving  people. 
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PREREQUISITES:    Beanbag  Game  (or  other  simiJSr  system), 


ADVANCE  PREPARATION: 


TEACHING  SUGGESTIONS: 


Materials  -  any  available  musical  in- 
struments, preferably  a 
drum  and  a  piano* 


1.    Show  the  musical  instruments  to  the  chijdren.    Have  the 
chjidren  play  the  instruments.    Find  out  which  they 
can  hear,  which  they  cannot,  and  how  loud  it  had  to 
be. 


Language  Cards/Key  Signs 
fousi  cal  instruments 
a  drum 

a  piano  (or  other 

avai I  able  instruments ) 
'sound 

t 

Identification  Cards 


2.  Read  page  58  to  the  children.    Explain  that  musical   instruments  are  systems  involv- 
ing people.    Ask  if  the  systems  are  repeating.    Ask  the  children  to  show  you  a  re- 
peating system  on  their  musical   instrument.  ,  ^ 

3.  Do  not  do  page  59.    This  materials  was  covered  in  the  game. 

'DESIRED  LEARNING  OUTCOME:    The  children  shquld  be  able  to  discuss  the  rol.e  of  peojble  * 

in  causfng  variation  in  certain  interaction  systems. 

EVALUATION:     Lesson  Cluster  1C-1    Variation  in  Systems 

Page  T-1 14/S-60  Find  the  Systems  (20-25- mi n.) 

PURPOSE:    To  evaluate  ffie  children's  performance  in  relation  to  the  following  objectives 

1.  Identifying  the  objects  that  form  a  system. 

2.  Observing  and  discussing  examples  of  interaction  systems. 


ADVANCE  PREPARATION:    Materials  -  student  answer  sheet. 
TEACHING  SUGGESTIONS: 

1.  Place  all  of  the'  language  cards  for  this  fesson  in 
front  of  the  Children,  or  write  the  words  on  the  board 
(in  no  particular  order). 

2.  Discuss  each  picture  with  the  children,  asking  which 
xwords  go  with  each  picture.    Refer  to  the  words  on 
the  board,  but  do  not  list  the  words  to  go  with  e^ch 
picture. 


3. 


Read  the  other  questions  with  the  children,  to  make  - 
sure  that  they  understand* what  is  required.    To  make 
answering  easier  construct  the  answer  sheet  so  the 
child  only  has  to  circle  the  correct  answers,  or. list 
items  (except  for  5  and  6),. 


Language  Cards/Key  Signs 

a  driver 

a  bumper  car 

a  ferris  wheel 

peop le 

a  washer 

a  guitar* 

to  strum 

a  penci I 

string 

a  table 

a  hand 

tape 

Identification  Cards 


4. 


Pass  out  the  student  answer  paper  and  ask  the  chikiren  to  read  and  answer  the 
questions  themselves. 
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5.  When  the  children  have  finished  writing  their  responses,  discuss  their  answers 
with  them.  ■ 

6.  If  a  child  correctly  responds  to  most  of  the  questions,  you  may  assume  that  he  or 
she  has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the 
next  cl uster. 

*** ******** ************  *************************************************************** 
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Level  3  Unit  1  Variation  in  Objects 
Part  C  Variation  in  Interaction,  Lesson  Cluster  1C-2 
A.    CLUSTER  OUTLINE 


Teaching  Time 

Page  ~ 

Teaching  Strategies 

Lesson  Title 

Suggested 

T-120 
T-122 
T-123 
T-124 
T-125 

Introduction 
Development 
Deve  1  optnent 
Application 
Evaluation 

Gal i leofs  Prediction  . 
What  is  a  Prediction? 
How  Sure  Are  You? 
Using  Predictions 
Making  Predictions 

35-40  min. 
20-30  min, 
20-25  min. 
20-25  min. 
20-25  min. 

B.    MATERIALS:    See  list  on  page  T-117.  / 

FILMSTRIP  INFORMATION;    Filmstrip  Set  XI,  Variation,  fs  appropriate  for  use  in 

this  unit. 

INTRODUCTION:    Lesson  Cluster  1C-2-  Predicting 

Page  T-120/S-62    Galileo's  Prediction  (35-40  min.) 

PURPOSE:    To  introduce  the  process  of  predicting. 


ADVANCE  PREPARATION:    Materials  -  For  each  oair  of  chil-. 

dren  have: 

-  two  balls  of  different 
weights 

-  three  books 

-  tape 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 

prediction 

a  scientist 

an  idea^ 

speed 

Identification  Cards 


1.  Have  the  children  look  at  page  62  in  the  textbook. 
Explain  the  ideas  of  Galileo,  using  the  language  cards  where  appropriate.     (All  of 
the  vocabulary  from  the  story  need  not  be  included  in  the  discussion.) 

2.  Point  out  that  Galileofs  belief  that  heavy  and  light  objects  would  fall  at  the  same 
speed  was  a  prediction  and  not  a  guess,  because  it  was  based  on  observations  and  a 
lot  of  thought. 

3.  Now  have  the  children  set  up  and  test  one  way  to  check  out  Galileo's  prediction,  as 
shown  on  page  63.    (Use  balls  of  the  same  size  but  of  different  weights.) 

4.  Explain  that  the  children  will  have  to  watch  the  floor  closely  sinc^the  distance 
froto     the  table  top  to  the  floor  is  short,  and  the  results  might  not f convince 
everyone.    Several  trials  are  essential,  since  it  is  critical  that  the  balls  leave 
the  table  at  the  same  instant  and  it  is  difficult  to  observe  them  hit  the  floor. 


5.    Suggest  that  the  ch-ildren  get  down  on  the  floor  to  watch  more  closely  as  the 
balls  fall  from  the  table.     It  is  interesting  that  often  children  see  what  they 
expect  to  see  in  such  experiments.     In  this  case  it  is  hard  for  some  children  to 
believe  that  the  heavier  bail  does  not  fall  faster  and  hit  first. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  use  the  term  prediction 

correctly  in  discussions. 
****#########*#*#***'*# **************************************************************** 


DEVELOPMENT:    Lesson  Cluster  1C-2  Predicting 

Page  T-122/S-64    What  is  a  Prediction? 


(20-30  min.) 


PURPOSE:    To  continue  development  of  the  concept  and  process  of  predi^on. 


ADVANCE  PREPARATION: 


Materials  -  pot  with  soi 
-  bean  seeds 


'TEACHING  SUGGESTJONS: 

'  .  Jf 

1.    Place  the  pot  on  a  table.    FHI   it  with  soil.  Place 

a  bean  seed  in  the  pot.    Ask  tfie  children  what  will 

happen.    After  they  have ' responded,  tell  them  that 

they  were  making  predictions. 


Language  Cards/Key  Signs 
pred  ict  ion  -\ 
a  guess 

Identification  Cards 


2.  Have  the  children  look  at  page  64.  Read  the  text  with  the  children  explaining  any 
concepts  that  they  do  not  understand.  Read  and  discuss  the  predictions  under  each 
picture. 

3.  Be  sure  the  children  real  fee  that  some  predictions  such  as  'the  sun  is  about  fSlP 
setf  are  more  certain  than  others.    The  sun  has  never  failed  to  set.    On  the 
other  hand,  sometimes  bean  seeds  fail  to  grow,  and  even  the  best  ^asketball 
players  miss  a  basket  once  in  a  while. 

4.  During  the  discussion,  be  sure  to  differentiate  between  a  prediction  ancf  a  guess, 
and  tnat  a  prediction  is  based  on  past  experience. 

5.  At  the  conclusion  of  the  lesson,  ask  the  children  to  make  predictions  such  as  what 
their  next  class  is,  or  what  they  will  have  for  lunch. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  explain  that  predictions  can 

be  based  on  familiar  past  experiences. 
******** ******** ********************************************* ************************* 

DEVELOPMENT:     Lesson  Cluster  1C-2  Predicting 

Page  T-123/S-65    How  Sure  Are  You?    (20-25  min.) 

PURPOSE:    To  further  develop  the  concept  and  process  of  prediction. 


ADVANCE  PREPARATION: 
TEACHING  SUGGESTIONS: 

1.    Have  the  children  study  page  65.    Read  the  text  wfth 
the  children.    Discuss  the  predictions.    Write  the  pre- 
dictions on  the  board. 


Language  Cards/Key  Signs 
to  be  spre 
pretty  sure 
exp I ai  n 

Identification  Cards 
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2.  Include  in  the  discussion  the  information  on  which  .their  predictions  are  based 
Again  refer  to  the  difference  between  a  guess  and  a  prediction. 

3.  Note  that  the  children's'  predictions  can  vary  since  the  objects  can  interact  in 
di f ferent  ways.  , 

4.  Point  out  that  the  prediction  one  balloon  is  going  to  burst  is  pretty  likely  to 
occur.  *  ' 

5.  Predictions  will  vary  for  how  cnuch  of  the  building  will  crumble  when  struck.  Such 
predictions  are  dependent  upon  the  data  available  to  the  children  on  the  subject. 

DESIRED  LEARNING  OUTCOME:  The  children  should  be.abie  to  make  predictions  and  discuss 
**********************         +he  Probability  that  the  predicted  events  will  occur. 

APPLICATION:    Lesson  Cluster  1C-2  Predicting 

Page  T-124/S-66    Using  Predictions  (20-25  min.) 

PURPOSE:    To  apply  the  process^  prediction  to  the  decisions  of  daily  life. 

ADVANCE  PREPARATION:    Materials  - 

TEACHING  SUGGESTIONS: 


1, 


Language  Cards/Key  Signs 


a  stop  I ight 
to  brush  your  teeth 
a  stove 

Identification  Cards 


Have  Nthe  children  look  at  page  66.    Read  the  text  with 
the  children,  including  the  vocabulary  connected  with 
each  picture. 

2.  Discuss  the  children!s  predictions  for  each  situation. 
In  the  discussion,  include  a  statement,  prediction  and 
Basis  for  each  prediction  for  each  interaction,  ,  ,  ^ 

3.  Point  out  the  importance  of  prediction  in  the  decisions  we  make  in  our  daily? 
living.    We  constantly  make  predictions  as  we  think  about  the  things  that  we  see 
and  do, 

4.  As  an  additional  activity,  you  may  wish  to  have  the  children  collect  pictures 
illustrating  the  importance  of  prediction  to- the  decisions  made  in  daily  living. 
Or,  the  children  could  write  a  short  story  on  an  experience  that  they  had  where 
prediction  was  necessary.    All  of  these  things  could  be  displayed  on  a  bulletin 
board.  j  * 

DESIRED  LEARNING  OUTCOME:    W  children  should  be  able  to  discuss  the  predictions  behind 

ev&rv  day  decisions. 
********************************H^ 

EVALUATION:    Lesson  Cluster  1C-2  'Predicting 

Page  T-125/S-67  I     '    Making  Predict I onsN{20-25  min.)  -S 

PURPOSE:    To  evaluate  the  chi i dren'sNperformance  in  relation  to  the  following  objectives: 

1.  Describing  and  discussing  the  basis  of  given  predictions.  * 

2.  Making  predictions.  —  " 

3.  Discussing  and  judging  the  chances  that  predictions  are  correct. 
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ADVANCE  PREPARATION:  Materials  -  student  answer  papers 
TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
sand 

a  sand  castle 
a  tennis  raquet 
clouds 
a  storm 

Identification  Cards 


1.  Have  the  children  look  at  page  67.    Look  at  each  pic- 
ture.   Discuss  the  vocabulary  within  each  picture. 

2.  Read  and  explain  the  text  to  the  children.    Ask  them 
to  write  their  predictions  about  the  pictures  on  the 
student  answer  paper.     If  this  is  too  difficult  for 
tjie'  ch  i  Idren,  go  to  each  child  individually  and  ask 
for  their  answers. 

3.  When  the  children  have  completed  their  responses,  discuss  the  possible  predictions 
for  each  system  (pictured)  with  them.  Note  that  the  predictions  do  not  have  to  be 
identifical  for  each  picture. 

4.  If  a  child  correctly  makes  most  of  the  responses,  you  may  assume  that  he/she  has^ 
demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the  next 
cluster. 

*****************  ****************** ****************************** ********************* 
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A.    CLUSTER  OUTLINE 


Level  3  Unit  2  Space  and  Motion 
Part  A  Space,  Lesson  Cluster  2A-1 


Page 

Teaching" Strategies 

T-136 

Introduction 

T-138 

Development 

T-140 

Development 

T-144 

Enrichment 

T-142 

Development 

T-  143 

Appl i cation 

T-145 

^Eva  I  uat  ion 

Lesson  Title 


Teaching  Time 
Suggested 


Exploring  Space 

Out  in  Space 

Our  Solar  System 

Marbles  and  "Space 

A  Space  for  Everything 

A  Place  in  Space  / 

Find  the  Space        *  / 


35-40  min. 
30-35  min. 
35-40  min, 
35-40  min. 
15-20  min. 
30-35  min. 
15-20  min. 


B.    MATERIALS:    See  list  on  page  T- 133. 

FILMSTRIP  INFORMATION:    Filmstrip  Sets  VI if  Place  and  Motion,  and  XI,  Motion  antf 

Changes,  are  appropriate  for  use  in  this  unit. 


INTRODUCTION:    Lesson  Cluster  2A-1    Space  Everywhere* 

Page  T-136/S-70    Exploring  Space  (35-40  min. 

PURPOSE1:    To  initiate  development  of  the  concept  of  space. 

ADVANCE  PREPARATION:  m  Materials  -  reference  books 

-  childrenfs  books  on  space 
'travel  * 

-  p I anets    »  * 

models  of  the  solar  system 
and/or  plctjpes  of  the 
planets 

-  NASA  will  supply  a  teacher 
with,  a  great  deal  of  in- 
formation on  space,  space 
travel  and"  the  sol  ar  *systerr 

-  also  have  a  globe  avail- 
able 


Language  Cards/Key  Signs 
space 
the  sun 
the  moon 
the  stars 
to  explore 
air 

a  problem 

a  powerful  machine 

a  rocket 

the  surface 

gravity 


I  den' 


ttlf  i 


cation  Cards 


Background  information  -  Most  children  ^are  fascinated 

by  the  subject  of  space  beyond  the  Earth,    Many  will  want  to  tell  -What  they  know  - 
or  think  they  know.    Many  of  their  ideas  about  space  in  terms  of  travel  to  other 
planets  or  other  solar  systems  are,  of  course,  inaccurate  and  quite  fanciful.  The 
influence  of  television  and  movie  science  fiction  will  be  quite  apparent.     It  is 
well  to  let  the  children  express  their  ideas  without  too  much  concern  at  thi-s  time 
for  separating  fantasy  from  fact.    Such^separation  is  a,  gradual  process  that  we  can 
begin  but  not  complete  at  this  level.  The  ability  of  most  children  to  gra§p  the  idea 
of  the  vastness  of  space  beyond  the  Earth,  and  the  Irrmense  distances  involves,  will 
only  be  rud  mentary.    These  concepts  can  only*e  introduced,  not  completely  assimi- 
lated at  this  level , 
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1.    A  bulletin  board  display  pould  be  set  up  on  space  and  our  solar,  system. 
TEACHING  SUGGESTIONS':  ^ 

TV 

t.    This  cluster  could  be  introduced  in  two  ways.    One^a  recent  movie  about  Space 
travel  could  be  shown  to  the  children.    Or,  you  coufy  take  the  children  on  an 
imaginary  ride  into  space  by  tellfng  them  a  stof  ypa^out  ^jjfee  travel.    These  two 
things  should  be  used  to  begin  imaginative  thought^ouf'  t$|;  I4eas  of  space  travel 


•    '  and  what  is  out  beyond  the  earth.  'v.*-  rV* 

2.  Have  the  children  look  at  page  70.    Explain  the  information  on  this  page,  using  the 
language  cards  as  necessary.    Discuss  each  of  the  points  on  this  page  with  them. 

3.  Emphasize  that  the  air  gets  thinner  and  thinner  as ( one  gets  farther  and  farther 
above  the  Earthy  All  but  one  percent  of  the^Earth's  atmosphere  lies  around  the 
Earth  «Hva  "layer  about  30  km  thick.    From  about  320  km  beyond  Earth  there  is  al- 
most no  matter  in  space  except  planets,  stars,  and  solar  dust. 

4.  Have  the  children  look  at  page  71.  .Explain  the  information  on  this  page.  Discuss 
the  problems  that  -were  faced  ip  space  exploration. 

5.  Explain  to  the  children  that  there  is  a  force  holding  us  on  the  earth.    Use  a  globe, 
and  ask  the  children  why  people  do  not  fall  off  the  earth.    Discuss  the  problems,  of 
space  travel   in  relation  to  gravity*. 

6.  Use  as  many  additional  materials  as  possible  to  help  the  children  to^be  able  to  « 
discuss  s'pace  and  space  travel. 

DESIRED  LEARNING  OUTCOME:    The  chi  Idren  should  be  able  to  discuss  $orre  aspects  of  space 

beyond  the  Earth. 
^** ********************************************* *^ 

DEVELOPMENT:    Lesson  Cluster  2A-1    Space  Everywhere 

Page  T-138/S-72    Out  In  Space  (30-35  min.) 

+  * 
♦PURPOSE:    To  further  develop  the  concept  of  space  beyond  the  Earth. 


Language  Cards/Key  Signs 
a  telescope 
bill  ions  of  stars  > 
a  galaxy  / 

identification  Cards 


ADVANCE  PREPARATION:    Materials  -  additional  pictures* 

-  mode  I s  ' 

Background  Information  -  In  photos  of  galaxiesJhe 
stars  look  close  together  because  of  the  great  dis-  . 
-tances  these  stars  are  from  the  Earth.    With  in* the 
universe  there  are  countless  galax^s^and  billions 
upon  bi 1 1  ions  of  *  stars.        «  - 

t  .  ' 

TEACtflNQ  SUGGEST  TONS: 

#  « 

*1.    rtave  the^  chi  I  dVen*  look  pages  72  and  73.:    Paraphrase  the  text  ^fr4hesve  pages,  ex- 
\    plaining  the  important  details  to  the  childreriV  [  \ 

2.    Ask  whether  anyone  can  tell  the  rest  of  the  class  something  about  the  telescope 
shown  on  page  72. 


q  .  77 

JC 


3.  As  you  discuss  these  two  pages  with  the  children,  make  certain  th>at  they  under- 
stand that  the  sun  is  a  star. much  I  ike  the  countless  others  that  can  be  seen.  You 
may  need  to  explain  to  the  children  that  the  reason  for  the  difference  in  appear- 
ance between  the  sun  and  other  stars  is  that  the  sun  is  much  closer  to  the  Earth 
than  any  of  the  .other  stars.    Therefore  it  appears  brighter  and  larger. 

4,  You  may  wish  t<j  state  again  that  the  sun  is  a  vpry  great  distance  away  from  the 
Earth  and  that  there  are  great  distances  between  stars.    Also,  there  are  even 
greater  distances  between  galaxies  (groups  of  stars).  / 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  briefly  discuss  some  objects 

*~  in  space,  specifically  stars  and  galaxies. 

* ************/************ ************** *********************************************** 

DEVELOPMENT:    Lesson  Cluster  2A-1    Space  Everywhere 

Page  T-1'40/S-74    Our  Solar  System  (35-40  min.) 

PURPOSE:    To  further  develop  the  concept  of  space  beyond  the  Earth. 

PREREQUISITES:    Previous  exposure  to  the  idea  of  our  being  part  of  a  solar  system. 

ADVANCE  PREPARATION:  Materials 


model  of  our  solar  system 
,         and/or  pictures  *of  the 
\^  planets 

-  (bulletin  board  display) 


TEACHING  SUGGESTIONS: 


!  Language  Cards/Key  Signs 

| a  planet 

J  the  solar  system 

an  orbi  t 

farthest 

closest 

(the  nafoes  of  the  other 
planets) 

I  Identification  Cards 


1.  Show  the  children  the  model  of  the  solar  system. 
Have  the  chUdren  look  in  their  books  on  page  74. 
Ask  them  to  name  each^  planet. 

2.  Explain' the  information  on  page  74  to  the  class.  Ask 
questions  to  see  if  the  children  have  any  previous 
knowledge  of  the  planets. 

3.  Have  the  children  look  at  page  75.     Explain  the  information  to  the  children.  Use- 
photographs  whiph  you  have  obtained  from  NASA  to  supplement  these  practices. 

4.  Discuss  the  possiblities  for  life  on  the  planets.    As  an  additional  activity,  during 
language  class  have  each  cnild  write  a  short  story  of  what  they  think  life  would  be 
like  on  one  planet.    Display  the  stories  on  the  bulletin  board  about  the  solar 

*  'system, 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  ab-ie  to  briefly  discuss  the  solar 

system,  some  of  its  members, 
*********************** **************** *********************************************** 


ENRICHMENT:    Lesson  Cluster  2A-1    Space  Everywhere 

Page  T-144    Marbles  and  Space  (35-40  min.) 


PURPOSE:    To  introduce  the  conceDt  of 'the  space  occupied  by  objects. 
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A 


ADVANCE  PREPARAT I  ON :    Mater  i  a  I s 


-  For  each  pair  of  students 
have: 

-  two  cans  of  different 
si2es 

-  some  marb les 

-  a  tray 

-  a  contai  ner  fill ed 
with  water 

-  one  ad^tional  can 


TEACHING  SUGGESTIONS: 


age  Cards/ Key  Signs 


Identi  f ication  Cards 


1.  Have  two  children  working  together.    Pass  out  the  materials. 

2.  Have  the  children  fill   the  small  can  to  the  top  with  water.    They  then  drop  marbles 
gently  into  the  can,  ^ 

«? 

3.  Discuss  with  each  group  what  happened.    Try  to  bring  out  the?*  fol  lowing  ideas:  mar- 
bles pushed  water  out  of  the  can;  there  is  only  so  much  space  in  the  can;  every- 
thing takes  up  space;  marbles  took  up  space  at  the  same*  time. 

4.  Have  each  group  repeat  the  experiment  with  the  larger  can  (fill  to  top  with^wWer} 


add  marbles) 


5.    Now  have  each  group    take  a  can  that  has  not  beeji  filled  with  water.    Marbles  are 
to  be  dropped  gently  into  the  ran.     Ideas  to  be  brought  out  this  time:    what  was 
in  the  can  before  the  marbles  were  added?    Many  children  will  say  "Nothing,"  but 
some  will  make  the  observation  that  the  can  was  filled  with  air;  something  is 
being  pushed  out  of- the  can  (air);  all  objects  take  up  space;  two  objects  cannot 
occupy  the  same  space  at  the  same  time. 

DESIRED1 LEARNING  OUTCOME:    The  children  should  be  able  to  identify  objects  displaced 

by  others  and  discuss  what  happened. 
************************************************************* 


DEVELOPMENT: 


Lesson  'Cluster  2A-1    Space  Everywhere  ■ 
Page  T-142/S-76    A' Spate  for  Everything 


PURPOSE:  To  extend  the  concept  of  space  to  include  tfie  space  occupied  by  objects. 
ADVANCE  PREPARATION: 


Materials 


-  a  can  * 

-  a  rock 

-  a  tray 

-  a  container  of  water 

-  textbook 


Language  Cards/Key  Signs 
a  rock 

Identification  Cards 


Background  Information  -  In  this  lesson  the  word 
objects  is  used  for  any.  unit  of  matter:  sol  id,  I  i quid, 
or  gas.    Sol  ids  general ly 'displace  liquids  and  gases  / 1 iquids  displace  gases,  and 
heavier  gases  displace  lighter  ones. 
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1.  Place, the  can,  rock  and  tray  on  a  table  Ln  front  of  the  class.    Ask  one  child  to 
f J  1 1  the  can  to  the  top  with  water.  v  Then  tell'  the, calss  that  you  will  put  the 

**  rock  into  the  water. 

2.  Discuss  with  the  children  what  they  thioK  will  happen.    Relate  it  to  their  pre- 
vious lesson  with  the  marbles.    Stress  that  all  objects  take  uo'a  certain  amount 
of  space  and  that  only  one  object  can  be  in  a  specific  space  a1  any  one  time.  An 
object  may  push  another  object  out  of  its  soace. 

3.  Place  the  rock  in  the  water.    Have  the  children  observe  what  happened.    Ask  the 
children  to  explain  why  the  water  came  out  of  the  can. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able,  to  identify  objects  displaced 

by  others  and  discuss  what  happened. 
*****************************™^ 

APPLICATION:     Lesson  Cluster  2A-1    Space  Everywhere 

Page  T-143/S-77    A  Place  in  Space  (30  -35  mi  n . ) 

V/1 

PURPOSE:    To  reinforce  the  concept  that  two  objects  cannot  occupy,  the  same  time. 
ADVANCE  PREPARATION:    Materials  -  two  playground  balls 
TEACHING  SUGGESTIONS:    .  N 


r 


1.    Show  the  children  the  two  playground  balls.    Place  one 
ball  on  the  floor.    Have  one  of  the  children  roll  the 
other  ball  so  that  it  hits  the  first  ball.    Ask  the 
children  what  has  happened  and  why.  ^ 


Language  Cards/Key  Signs 
a  f ootba II  pi ayer 
a  doorway 
a  basketba I  I  hoop 
a  basketbal I  pi ayer 

Identification  Cards 


After  discussing  the  activity,  have  the  children  look 

at  page  77.    Discuss  each  picture,  giving  the  appropriate  ~ 
vocabulary  as  needed.    With  each  picture,  ask  a  child  to  describe  the  situation  and 
then  to  explarn  what  has  na"ppened  and  why. 


3.    Some  children  may  wish  to  volunteer  further  examples  ofobjects  competing  for  the 
same  space.    The  children  could  draw  pictures  of  these  examples  and  display  them 
on  the  bulletin  board. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to,  identify  objects  displaced 

by  others  and  discuss  what  happened. 

EVALUATION:    Lesson  Cluster  2A-1    Space  Everywhere      ^  * 

Page  T-145/S-78  Find  the  Spacfe  *(  15-20  min.) 

PURPOSE:    To  evaluate  the  children's  performance  in  relation  to  the  following  objectives: 
1.    Discussing  space  beyond  the  Earth  and  some  of  the  objects  to  be  found 
in  it. 

,  2.    Stating  that  every  object  occupies  space. 
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Language  Cards/Key  Signs 

a  rocket 

a  goldfish  bowl 

the  Earth  _ 

a  ga I axy 

Identification  Cards  * 


ADVANCE  PREPARATION:    Materials  -  student  answersheet 
TEACHING  SUGGESTIONS: 

1.  Have  the  children  look  at  page  78.  "  Discuss  each  pic- 
ture including  the  appropriate  vocabulary.    Write  the 
words  on  the  board/transparency.    Pass  out  the 
answer^  papers. 

2.  Read  the  questions  to  the  children  one  by  one.  Have 
them' write  their  answers  on  the  answer  paper. 

3.  When  the  children  have  finished  discuss  each  question  with  them. 

4.  If  a  child  correctly  responds  to  most  of  the  questions,  you  may  assume  that  he/she 
has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the  next 
cl uster. 

******************************************** 
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A.  ^CLUSTER  OUTLINE 


Level  3  Unit  2  Space  and  Motion - 
Part  A  Space,  Lesson  Cluster  2A-2 


Page 

Teach  i  ng  t  Strateg  i  es 

*  s 
Lesson  Title 

*'  Teach i  ng  Time 
Suggested1 

T-150  . 

T-152 

T-154 

T-155 

T-156 

Introduction 
Development 
Deve lopment 
App I i cation 
Eva  I uat ion 

Closing  in  Space 
Compari  ng  Sp*aqe     „  .* 
Measuring  Votume  * 
Fi  nd  the  Vol umes 
Finding  the  Space  Inside 

35-40  min. 
35-40  min. 
25-30  min. 
30-35  min.* 
15-20  min. 

G 

NOTE:    Omit  Rectangle  forms  (see  Appendix  C,  page  T-485).'' 

B.    MATERIALS:    See  list  on  page  T-147.  '                               '  * 

* 

OLMSTRIP  INFORMATION:    Fiimstrip  Sets  VII,  Place  and  Motion,  and  XI,  Motion  and  * 

Change,  are  appropriate  for  use  in  this  unit. 

 1 

INTRODUCTION:     Lessort  Cluster  2A-2    The  Space  inside  " 

'Page  T-150/S-79    Closing  in  Space    (35-40  min.) 

PURPOSE:    To  begin  development  of  the  concept  of  volume. 


ADVANCE  PREPARATION':    Materials  -  one  copy  of  the  cube  form 

sehdix  B,  page  T-484) 


■J 


for  each  child 

-  scissors 

-  transparent  tape 

-  a  ba I  loon 

-  a  bal I 

-  a  bag 

-  a  penci  I 

-  a  p I  ant 


Language  Cards/Key  Signs 

space 

hoi  low 

Identi  fi  cation  Cards 


TEACHING  SUGGESTIONS: 

1, 


Pass  out  the  Cube  Form.     (It  is  suggested  that  you  use  a  variety  of  paper'coldrs 
if  available.)    Have  the  children  make  the,  cube.    Tell  them  that  they  will  be 
making  a  box,  but  then  let  them  discover  how-to  put  the  box  together,  on  their  own, 

2%    After  the  children  have  comp I eted  fthe 1 r  cubes,  ask  them < to  explain  how  they  put 
them  together.    Ask  them  what  is  inside  the  cube.  ^ 
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3.  Have  the  chi  Idren  look  at  page  79.    Discuss  the  information  wTfh  the  children** 
Ask  them  to  give  other  examples  of  things  that  take  up  space.    Discuss  the  cube 
again*    Explain  thfet  the  paper  in  the  cube  takes  up  space  and  encloses  a  certain 
amount  of'-space.    \  ' 
*Stre$s  that  spacers  everywhere. 

'      •  * 

4.  Place  the  other  objects  (listed  in  materials)  on  a  table.    Ask  the  children  which 
objects  are  hollow  like  the  box.    Make  a  list  of,  these  objects  on  the  board.  Then 
list  those  objects  in  the  group  that  are  not  hollow.    Stress  that  all  of  these  ob- 
jects take' up  space.    Air  fflls  nrfeny  spaces  that  appear  to  be  empty.    The  tarm  of 
the  object  closes  in  space. 


DESfRED  LEARNING  OyTCOME:    The  children  should  b^able  to  discuss  and  describe  objects 
\   :         *      in  terms  o»f  their  jjtiapes  and  the  space  inside. 


************************************* 


DEVELOPMENT:    Lesson  Cluster  2A-2    The  Space  Inside 

Page  jT- 152/S-80    Comparing  Space  (35-40  min. ) 

PURPOSE:    To  conti nue^ development  of  the  concept  of  volume  and  begin  the  comparison  of 

,  volumes.  } 
/ 

ADVANCE  PREPARATION:    Materials  -  textbook 

-  a  variety  of  cans  and 
" boxes 

-  play  sand 

-  a  tray  for  each  pa  i  r  of 
*                                   •  chi  i  dren 

-  a  student  worksheet 

-  marbles 


Language  Cards/Key  Signs 


vol  ume 


Identification  Cards 


1..  Have  At he  students  number  their  containers. 
TEACHING  SUGGESTIONS:     t  ' 


h    Pass  out  the^materiaj s  to  ea^h  pair  of  children  and  tell  the  children  that  theyr 
will  be  comparing  tl>e  containers.    Have  the  children  choose  two' containers  to 
compare.        •  * 

2.*  A^k  .the  chi  I  drgp^wfiich  they  thirfk  will  hole  mor£  sand.    Have  them  put  the  informa- 
tion on  the  student  worksheet, Which 'should  look  like  ■ 


the  fol lowing: 


Which  container  will  hold  MORE? 


Prediction 


Test 


3,  .Then^have  the  chMdren  try  and  find  out  which  container  hold6  more  sand, 
them  ta  write  the"  number  of  the  contafner  that  holds  more  oif  theTr  paper 


I nstruct 
Ask  if 


thei^^adiction  was  correct..  Have  them, test  a  few  more  pairs  of  containers.    Ci  r- 


cutg^e* 


g,the  children  to  see  that  they  are  experience ng tao  difficulties. 


/ 


■  i 
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When'the  children  have  completed  this,  have  them  qjpen  to  page  80.    Discuss  the 
pictures  and  the  questions  with  the  children,  relating  them  to  what  they  did  prfe- 
.vtousiy.    Teii  the  children  that  the  amount  of  space  inside  a  container  is  caj  Ifed 
its  volume.    Write  the  word8 on  the  chalkboard.  *  * 

Have  the  children  look  at  page  81.    Discuss  the  page  with  them.    Make  sure  they  j 
understand  how  marbles  were  used  to  compare  volumes.    Tell  the  children  the  voluiU 
of  a  container  can  be  given  a  number.    One  way  to  do  this  is  to  count  the  number\f 
objects  it  takes  to  fill  up  the  ^pace.    Emphasize  that  marbles  used *for  such  a  \ 
purpose  should  be  of  the  same  size,  so  that  each  marble  takes  up  the  same  space.  \ 


6.  Have  various  children  find  the  volumes  of  each  of  several  containers  in  terms  of 
f  the  number  of  marbles  they  will  hold.  - 

7.  Have  them  fill  the  containers  a  second  time  to  find  out  if  they  get  nearly  fhe  sart<e 
number.  >      .  j 

8.  Have  the  children  mark  the  number  of  marbles  on  each  container  and  then  line  up  the 
containers  in  order  of  volume  from  smei  lest  to  largest. 

PESIREO  LEARNING  OUTCOME:    The  children  should  be'able  to  compare  the  volumes  of 

different  containers.  [ 
*********** ********************  ***************** ************************************** 


DEVELOPMENT:    Lesson  CI uster  2A-2    The.  Space  Inside  -    -  -  - 

Page  T-154/S-82    Measuring  Volume  (25-30  nrin.f 

PURPOSE:    To  measure  volume  t>y  using  a  standard  unit  of  measure/- 

PREREQUISITES:    The  ability  to  count  objects  and  use  standard  units  of  measurement, 


ADVANCE  PREPARATION:    Materials  -  centimeter  cubes 

-  rectangle  forms  (Appendix 
C,  page  T-485)  modi  f  ied . 
student  answersheet  ' 

< 

1.    Take  the  rectangle  sheet  and  construct  the 
rectangles  so  that  they  have  sides  measuring 
one  centimeter.  ^ 


Language  Cards/Key  Signs 
a  eubic  centimeter 
vol ume 
a  shape 


Identification  Cards 


TEACHING  SUGGESTIONS:  v  ^  . 

1.  Pass1  out  the  'boxes'  to  the  .chi  Idrerft    Show  them  the  cubic  Centimeters.    Ask  them 

•  to  find  the  volume  of  each  box  using  the  centimeter  cubes.  ' 

0  * 

2,  Have  the  children  write  their  answer^  on  the  student  answersheet.    Pass  the  boxes 

*  around  so  each  child  has  a  chance  of  measuring  each  box.-        *  m 
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3.  When  all  of  the  children  have  completed  their  measurements,  compare  and  discuss 
their  answers. 

* 

4.  Ask"  the  children  to  look  at  page  82.    Explain  to  them  that  the  blocks  they  were  * 
using  are  called  cubic  centimeters.    Show  the  children  that  when  they  record' 
their  answers,  they  should  write' the  number,  and  then  write  'cubic  centimeters'. 
Have  the  children  add  these  words  to  their  answers  on  the  answersheet. 

5T   Ask  the  children  to  find  the  volume  *of  the  three  shapes  at  the  bottom  of  the  pag'e. 
Tell  them  to  write  their  answers  on  their  answer  paper.    Emphasize  that  they  should 
use  'cubic  centimeters'. 

6.    Discuss  the  children's  answers.     If  any  children  have  made  mistakes  on  this  part, 

make  some  other  shapes  with  the  cubic, centimeters  and  ask  the  chfldren  to  tell  you* 
the  vol ume. 

DESIRED  LEARNING  OUTCOME:  The  children  should  be  able  to  measure  volume  by  using  a  % 

standard  unit  of  measure  -  the  cubic  centimeter, 
*************** **************************************************** 

APPLICATION:    Lesson  Cluster  2A-2    The  Space  Inside 


Page  T-155/S-83    Find  the  Volumes  (30-35  min.) 
'PURPOSE:    To  find  the  volumes  In  cubic  centimeters  of  several  rectangular  shapes. 


Language  Cards/Key  Signs 
vol  ume  \m 
shapes 

cubic  centimeters  <^v*  f 


Identification  Cards 


ADVANCE  PREPARATION:    Materials  -  centimeter  cubes 

-  student  answersheet 

1.    Make  up  the  shapes  as  shown  6n  page  83. 

« 

TEACHING  SUGGESTIONS: 

1.  Place  ^he'  shapes  (from  page  83)  on *a  table.    Have  the 
children  sit  around  the  table.    Ask  them  to  look  at 
the  shapes.    Have  the  children  tell  you  the  volume 

pf  each  shape. 

2.  Ask  the  children  to  .look  at  page  83.  Ask  them  to  find  the  vojume  of  each  shape  and 
write  it  on  their  answersheet.  1&fnind  them  to  use  'cubic  centimeters'*  when  waiting 
mthejr  answers.     (They  shoufd  also  be  using  this  when  giving  answers  orally.) 

tr  *  *  . 

3.  Again  have  the  children  look  at  the  shapes  ye»u  bave  toade.    Ask  them  if  two  differ- 
ent shapes  pan  hen/e  the  same  volume.'  Ask  which  of  ,the  shapes  have"  the  same  vol- 
ume (^/c,  d/e).        '  *  ,  ■   •     '   •  „  * 

•^r  Askrfhe  cqi^drerf^how  the^  shapes,  that-  have  the  same  „  vol  ulte  are^tf  f  ferent .  They  will 
see4'  that-  tne  numtiec>of  roWs  i  s/di  f  ferent  —  one*  shape  ,  has  two  rows  instead  of  one. 

5.    Ask^the  children  to  work.ro  'Gjv*e  each  pair  36 -cubes.    AsK  th£m  to  make 

three  different  shapes \it'h  'the  n/2S.I  ume       \>2  jCC.#  Discuss  the  ftesu.Lts  of  thpir 
efforts.       .  #  *  *  .  ■ 


DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  use  cubic  centimeters  to 

find  the  volumes  of  a  number  of  different  rectangular 
shapes/ 

**************************^ 

EVALUATION:  *  Lesson  Cluster  2A-2    The  Space  Inside  ■ 

5      Page  T-156/S-84  Find  the  Space  Inside  (15-20  min.) 

PURPOSE:    To  evaluate  the  children's  performance  in  relation  to  the  foMowing  objectives 
1.    Discussing-and  describing  shapes  that*  have  the-same  volume. 
■   2.     identifying  which  of  severa L  shapes  has  the  largfest  volume. 

ADVANCE  PREPARATION:    Materials,-  student  answersheet 

TEACHING  SUGGESTIONS:      ■  ^ 

1.  Ask  the  children  to  look  at  page  84.    Pass  out  the 
student  answersheets . 

2.  Read  each  question  to  the  children.    Have  them  write/" 
their  answers  on  the  answersheet. 

3.  After  the  children  have  finished,  discuss  each  question  with  them*  t/ 

4.  If  a  child  correctly  responds  to  most  of  the  questions,  you  can  assume  that  he/she- 
has  demonstrated  the  objectives  for  the  cluster  andjs  ready  to  go  on  to  the  next 
cl uster. 

************** 


Lancjua$e  Cards/Key  Signs 
largest  A 

idenri  f  ication  Cards 


(\ 
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Level  3  Unit  2  Space  and  Motion 
Part  B  Position,  Lesson  Cluster  28- 1 


A.    CLUSTER  OUTLINE 


Page 

Teaching  Strategies 

Lesson  Title 

T-162 
T-164 
T-J66 
T-168 
T-169 
T-170 

Introduction 
•   -  Cfetfelopment  * 
Development 
Enrichment 
App  I  i  cption  .  ( 
Eva  1  uaf  ion 

Lost  and  Found 
Di  recti  on  • 
Distance 

Game:    FI/uJ.  the  . Object 
Describing  Positions 
Find  it! 

Teaching  Time 
Suggested  


35-40, mi n. 
35-40  min. 
35-40  min. 
35-40  min. 
35-40  min. 
20-25  min. 


B.    MATERIALS:    See  list  on 'page  T-159. 

* 

FILMSTRIP  INFORMATION:    Filmstrip  Sets  VII.     Place  and  Motion  and  XI  Motion  and 

Change  are  appropriate  for  use  in  this  unit. 


INTRODUCTION:    Lesson  Cluster  2B-1  A  Place  in  Space 

Page  T-162/S-86  .Lost  and  Found  (35-40  min.) 


PURPOSE 
BACKGROUND 


To  introduce  the  concept  of  position -'and 'fts  description. 

INFORMATION:    The  positions  of  objects  are  always  relative.    Th£  position 
m    of  one  object  alone  in  "empty"  spajpe .could  riot  be  described 
because  there  would  be  nothing  to  use  as  a  reference  object. 
.    Since  .cM  Wren  af'e  naturally  egocentric;  they  tend  to  observe 
and  "sense"  positions  relative  to,;themse  I  ves .  Frequently, 
this  use  of  one's  self  as  .fhe  reference  object  is  satisfactory 
for  everyday  purposes.    Most  scientific  descriptions,  however, 
are  stated  in  a  specific  and  permanent  manner. 


ADVANCE  PREPARATION  -  Materials:    Oj beets  in  the  room. 

I 

TEACHING  SUGGEST l0N$: 


Language  Cards/Key  Signs 

lost 

found 

6  fisherman 
a  two-way  rad  io 
pos  i  ti  on 

reference  Object 


1.  Without  telling  the  children,  choose  an  object  in 
the  room  as  a  reference  object.    Say  a  few  state- 
ments to  the  class  about  other  objects  in  reference 
to  one  object.    Ask  the  children  to  join  in,  using  * 
the  same  reference  object. 

2.  Then  choose  another  reference  object  (again  not  telling  the  children)  and  begin 
the  sentences  again.*  Ask  the  children  to  join  into  the  game.  - 

* 

3.  Then  write  the  words  reference  object  on  the  board/transparency .     List  the  things 
which  were  used  as  reference  objects  during  the  game. 

4.  Have  the  children  look  at  page  86."''  Tel  I  them  the  story,  using  the  language 
cards  to  reinforce  new  vocabulary.    Ask  the  children,  Did  the  fisherman  have 


87  - 
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have  reference  objects?  \  Ask  them  to  explain  how  the  .meo*  were  found.    As  you 
discuss  why  "the  fisherman  can't  describe  their  position,  point  out  thai  no 
other  objects  were  visible.    Explain  that  the  position  of  an  object  cannot  be 
described  unless  there  is  at  least  one  ot^er  °&ject  1c  use  for  reference. 

Have  the  children  look  at  page  87.    Tell  the  story  to  the  children.    As  you 
discuss  the  story,  contrast  Carlos1  situation  with  that  of  the  fishermen. 
Ask  the  children,  Do  you  think  Carlos1  mother  found  him?  'Why  or  why  not?- 
What  did^€£r!osf  have  that  the  fishermen  did  not  have?    If  you  were  lost  in 
the  city,  how  would  you  give  directions  for  someone  to  find  you? 


Ask  the  children  what  the  reference  objects  were  for  Carlos, 
l"ne  other  objects  (from  beginning  of  lesson)  on  board. 


List  tnem  w i  tn 


DESIRED  LEARNING  OUTCOME:  Tne  children  should  be  able  to  descriDe  the  positions  of 

objects  relative  to  a  designated  reference  object. 
********************  **************************** **************************************** 

DEVELOPMENT:     Lesson  Cluster,  23-1    A  Place  In  Space 

Page  7-164/S-83    Direction  (35-40  min.) 

PUPPOSE:     io  continue  development  by  the  concept  of  positive  anc  its  description  p/ 
emphasis  on  direction. 


^PREREQUISI TES:    Previous  experience  *ith  the  w^ras  of  di section,  ana  a  knowledge  o* 
right  and  left. 

ADVANCE  PREPARATION:  Materials 


ODjects  in  tne  classroom 
for  use  as  reference 
od  jects 


TEACHING  SUGGESTIONS: 


1.    Demonstrate  the  six  principal  directions  in  space 
-  relative  to  an  object.     In  one  hand  hold  some  object, 
such  as  a  toy  airplane,  that  has  a  distinct  front,  as 
this  is  tne  reference  opject."    In  the  other  hand  hold 
another  opject.    Have  the. children  narre  each  of  the  six 

positions  (front,  penind,  apove,  below,  rignt,  left)  as  you  illustrate  tnem. 


Language  Cares/Key  Signs 
oi recti  on 
in  front  of 
beh  i  nd 
above 
under 

right  -t 

left 

reference  object 


2.  Write  the  vocabulary  words  on  the  board  (or  use  the  language  cards),  while 
using  the  words  in  discussion.    Explain  that  these  words  are  often  used  to 
tell  tne  direction  of  an  object  from  a  reference  point.    Print  the  word 
direction  on  the  board  as  a  title  over  the  other  words. 

3.  Have  the  children  look  at  page  88.    Read  the  text  to  them,  asking  questions 
as  they  are  stated.    Emphasize  that  to  have  meaning  direction  must  always  be 
from  some  reference  object. 

4.  Now  ask  the  children  to  look  at  page  89>.    Read  the  text  with  them,  again 
asking  questions  as  they  appear.     If  there  is  any  confusion  among  the  children, 
ask  for  three  volunteers  and  have  them  stand  in  front  of  the  room.    Ask  the 
same  questions  about  the  children  that  were  asked  in  the  book. 
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5.    Using  objects  with  distinct  fronts  as  reference  objects  in  the  classroom, 
describe  the  locations  of  other  objects  in  the  room.    Do  this  until  the  use 
of  direction  and  reference  objects  becomes  clear  to  the  children. 

LEARNING  OUTCOME:    The  children  should  be  able  to  locate  and  describe  the  positions 

of  objects  in  terms  of  direction  from  a  reference  object. 
****************************************** ********* *****^* ******************** ********** 

"  DEVELOPMENT:.-  Lesson  Cluster  2B-4    A  Place  jn  Space  .  . 

*  Page  T-J66/S-90    Distance  (35-40  min.) 

PURPOSE:^  To  further  develop  the  concept  of  position  and  its  description  by  emphasis 
on  distance.- 

BACKGROUND  INFORMATION:^  Previous  activities  have  stressed  the  use  of  qualitative 

direction  terms  in  describing  position.    Such  descriptions 
are  sufficient  only  in  simple  situations.     In  this  activity 
the  children  solve  the  problem  of  how  to  designate  a.  specific 
object  when  more -than  one  object  is  in  the  same  direction. 

PREREQUISITES:    Previous  experience  with  the  words  of  distance.  . 

ADVANCE  PREPARATION;    Materials  -  objects  to  use  as  reference. 

objects 


TEACHING  SUGGESTIONS: 


Language .Cards/Key  Si  gn 

d  i  stance 

far 

near 

very  far 

J 

very  near 

1.  Set  up  an  arrangement  of  several  objects  around  a  reference  object.    Place  two 
oojec^s  in  a«straighf  line  in  one  direction  -  one.  near  the, reference  object. 
Place  two  objecte-  in  a  straignt  line  in  one  direction  -  one  near  the  reference 
ooject  and  the  other  farther  away.    Call  on  children  to  describe  the  positions 
of  the  oojects  as  you  name  them.'  When  the  problem  of  the  two  objects  in  the 
same1 di recti  on  arises,  let  the  children  suggest  ways  to  distinguish  between  their 
locations. 

2.  Write  suggested  terms  on  the  chafkboard,  building  the  children  as  necessary  to  list 
far,  near,  very  far,  and  very  near. 

3.  Now  have  the  children  look  at  Dages  90  and  91.    Read  the  text  to  the  children, 
explaining  as  you  go  through  the  information.    Discuss  the  concept  of  distance. 
Point  out  that  the  girl   is  the  reference  object  in  the  other  picture. 

4.  If  there  are  children  in  class  who  still  seem  to  have  difficulty  in  using  distance 
and  direction  from  a  reference  object,. make  another  room  arrangement  a-rc&nd  a 
reference  object.    Work  with  those  children  that  need  help  in  using  locator  words. 

LEARNING  OUTCOME:    The  children  should  be  able  to  locate  a^d  describe  objects  on  the 

basis  of  their  distance  and  direction  from  a  reference  object. 
************************ *********************************************************  ****** 
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ENRICHMENT: 


PURPOSE: 


Lesson  Cluster  2B-1    A  Place  in  Space  ' 

Page  T-168    Game:    Find  t&e  Object  C35-40  min.i' 


<*<.- 


To  provide  "further  practice  in  describing  and  locating  relative  PQsjttiQns. 
This  lesson  does  not  appear  in  the  student  text.      •  ^**V 

ADVANCE  PREPARATION:'   Materials'  -  objects  in  the  cfassroom  ' 

TEACHING  SUGGESTIONS:  '  "         *  \ 

1.  List  all  of  the  vocabulary  words  used  for  d  i  recjiorr  and  distance  on  the'boaj^d.  * 

2.  One  child  is  chosen  to  begin  the  game.    This  child  secretly  selects  any  object- 
visible  to  the  children  in  the  classroom  (or  through  the 'windows ,  if  available). 
The  child  states  a  reference  object  to  be  used,  and  then  describes  the  position  - 
of  the  mystery  object  in  relation  to  the  reference  object. 

3.  The  children  who  think  they  know  the  object  raise  their  hands.    Members  of  the 
class  atse  called  on  untif  the  mystery  object  is  identified.    The  person' correctly 
identifying  the  mystery  object  then  becomes  "it"  and  chooses  another  mystery 
object  for  the  class  to  identify.  ,  '  ^  " 

4.  You  probably  will  find  it  necessary  to 'referee  from  time  to  time,  and  you  may  _/  * 
wish  to  >iave  the  person  who  is  "it"  whisper  the  name  of  the  mystery  object,  to 

,  ypu.    '  *  * 

LEARNING  OUTCOME^  „Ihe  jchi  I drea  should, be  able  to  locate  and  describe  objects  on*fhe 
basPs  of  their  directioh  and  distance  from  a  referance  object. 

APPLICATION:    Lesson  Cluster  2B-1    A  Place  in  Space  *  - 

Page  T-169/S-92    Describing  Positions  (35-40  min.) 

PURPOSE:    To  apply  the  concept  of  position  and  its  description  to  realistic  situations. 

ADVANCE  PREPARATION:    Materials  - 


Language  Cards/Key  Sign 
1.     Locate  a  few.  places  to  visit  in  the  school  which  an  artist 

have  an  arrangement- of  objects  that  are  easily  (other  objects  found 

described  using  the  direction/distance  vocabulary  in  the  school) 

in  the  previous  lessons. 

TEACHING  SUGGESTIONS: 

1.  Take  a  walk  through  your  school.    Stop  at  the  places  which  you  have  found  previously 
(fitting  the  above  characteristics).    Ask  the  children  to  explain  the  position  'of 
objects  in  relation  tq  the  reference  object  which  you  have  stated. 

2.  In  the  second  situation,  have  a  child  choose  the  reference  object,  and  then 
describe  an  object  in  relation  to  that.    Continue  this  activity  through  several 
other  situations.         * "  s 

3.  Have  the  children  look  at  page  92.    Read  the  texts  to  them,  and  discus?  what  it 
says.    Ask  them  to  give  the  statements  describing  positions  of  objects  in  the 
picture. 
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4.  Challenge  the  children  to  figure  ouf^  wgy  to  describe  their  own  positions  in  •/ 
the  Classroom.    Explain  that  the  description  must  be* such  that  a  stranger  could 
locafS  them,         *  •  '  ' 

5.  FoV  f  urther  .reinfoftcement  of  thes6^>ncepts/  have  the  children  (jturlng  a- 
language  lesson)  explain  the! r .position  in  the  classroom^and  write  ft  on       -  - 
paper,    these  coalfl*be  displayed  orr-a  bal  letifi*  board. 

•DESIRED  LEARNING  OUTCOME:    The  children  should  i>e  able' to' locate  and  describe 

positions  relative  to  stand  reference  objects.  * 

*» 

.  EVALUATION:     Wesson .Cluster  2BH    A  Place  in  Sparp  '  '„  '  m 

•       V      *Pag4-T-170/S-93  Find  'it!    (20-?5  mfn . )  *      /   -    *  . 

PURPOSE:    To  evaluate.the  children's  performance  in  relation  to  the  follcfwing 
object  i  ves :  •  *  '  \  .       *  * 

1.    Describing  position^in  "tejftg  of  relative  distance  and  direction,  from 
* ,  a  reference  object.   *•  , 

f         2.    Locating  and  identifying  objects  on  the  basis  of  descri pt ions  of  positions. 

ADVANCE  PREPARATION  ^Materials  -  student  arlg^er^heet  * 

INCHING  SUGGEST  I ONS :  /  .  . 

1.  -Have  the  children  Iqok-at  the  picturS^on  page 
-:7^-<*-~Bave*  them  name  the  object j  in  the  picture.  Write1' 

*  the  .names  on  the  board.  *  * 

*"    **        r  ^  \  "         *  ^  '  '  & 

2.  ^ass  out  He  student  answeT^pheetS^  R^d  the  questiort^to  the  children,  and, 
have  them  write  their  answer  orvthe  ansvter  sheet.      *  • 

J.    After  the  children  mvw  tx>mp  I  eted  their  arfSwers,  di  scus€vttiem.  *  \ 

*4.     If  a.  ch i  I  d  tocrect I y  responds  to  most  of' the  questions  ,you  may  ijlsume  that  he 
on^she  has  demonstrated  the  *obje£j  i  ve  f orvthe  Cluster  and  is  ready  to  go  on  to 
-    the  ne%t  clustery  *  *,  .  r  .  %  /  N 

/  -  ,  V"    ^  ' 


Language  Cards/Key  Sign 

a  safkboat * 
a  clotid 
a  row boat 
'tfand  «■* 

r 

' — -  ,  .  ^ 

4 
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Leye]  3  Unit  2  Space  and  Motion 
Part  B  Position,  Lesson  Cluster  2B-2 


A.  .  CLUSTER  OUTLINE 


Page 


Teaching  Strategies 


Lesson  Title 


Teach  I ng  T I  me 
Suggested  • 


T-176 
T-178 
T-479 
T-182 

T-180 
T-181 
T-182 
T-183 


introduction 
DevelopmerTt 
Development 
Appfi cation 

Development 
Development 
Appl i cat  ion 
Evaluation 


Place  and  Position 
Position  Picturq 
A  Position  Game 
Your  Own  Position  fMnder 
(construction  only) 
Clock^Di rection  Finder 
Clock  Position  Finder 
Your  Own  . . . (textbook) 
Find  the  Positions 


35-40  mi  n , 
20-25  min, 
35-40  mi  n , 
35-40  min. 

30-35  min, 
30-35  min. 
20-30  min. 
15-20  min. 


B.  MATERIALS: 


See  list  on  page  T-V73.    Also  make  the  following  adjustments 
-  -ohange  yarn  to  seam  binding 
*7  omitnmeter  stick 


INTRODUCTION:     Lesson  Cluster  2B-2    Position  Finders 

Page  T-176/S-94    Place  and  Position  (35-40  min.) 

PURPOSE:    To  introduce  the  children  to  simple  position  finders. 

PREREQUISITES:    Using  a  number  line,  counting,  directions  of  up/across. 

ADVANCE  PREPARATION:    Materials  -  Position  Finder  Forms  ^~  *~ 

(Appendix  D,  page  T-486) 

-  red,  green,  blue,  yellow, 
orange  marking  oens 

-  pencils  or  crayons 

-  transparencies  of  the 
#                          .             grifds  on  page^94  and  95 

TEACHING  SUGGESTIONS: 


Identification  Cards 


Note:    The  textbook  w  TI  i  not  be  used  until  the  end  of  the 
lesson  where  men*hcpned.  « 

\  < 

1.    Show  the  children  the  first  transparency  (page  94). 
Explain  that  the  number  line  can  be  drawn  on* paper  to 
form  systems  that  make  it  easTer  to  locate  any  position  in  the  system.    Such  systems 
are  useful  in  making  records  of  positions.       ^  - 


Language  Cards/Key  Signs 


olace 
pos  i  tion 
a  c  i  rc  I  e 
a  square 
a  triangle 
a  star 
across 

a  position  f i  nder 


9 
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2.  Discuss  the  number,  i  me  and%figures  from  p'age>94.    Guida  the  children  to  n<ptice 
that  this  'number- i  i  ne  and  the  position  of  the  figures  is*not  clear;    See  if  they  -" 
can  develop  a  better  way  of  writing  it.  -  • 

3.  Then  show  the  children  the  grid  on  ^page  95.     (This  can"  be  an  overlay  for  the  first 
transparency.)    Again  ask  the  positions  of  the  f igures'on  the  grjd. 

4.  When  the  children  have  'finished  page  95,  review  the  rectangular  system' with  them. 
Draw  a  rectangular  system  on  the  board  Cor  use  a  transparency)  and  demonstrate  how 
to  count  across  and  up  to  locate  and.  mark  positions.    Draw'dther  shapes  on  the 
rectangular  system,  and  ask  tfre  children  for  their  position's.  "    '  1 

5.  Pass  out  the  blank  Pos,i  t^on Ti  nder  Forms,  one  to  each  chUd.    Also  pass  out  the 
colored  pens  or  crayons. #  Ask  each  child  to  make,  five  circles  on  the-  rectangular 
system,  one  of  eacn  color.  s  *         '  r 

6.  When  the  chi I dren  have  completed  the  circles,  have  them  exchange  papers,  and  *f  ill 
✓~4-fT~the  bottom  portion  of  the  worksheet.    Discuss  their  answers  as '-a, group, 

7.  As  an  additional  activity,  you  could  fill   in  various  circles  on  the  li^ctangular 
system,  and  give  one  paper  to  each  child.    This  could  be  done  at  a  later  time  or 
for  homework. 

*■ 

DES I  RED  LEARN  I NG.  OUTCOME :    The  ch i I dren  shou I d  be  ablq  to  locate  objects  with  posi- 
tion finders*. 

************* 


DEVELOPMENT:     Lesson  Cluster  2B-2    Position  Finders 


Page  T-178/S-96    Position  Picture  (20g>5  mirj 


PURPOSE:  To  continue  development  of  the  concept  of  finding  position, 
ADVANCE  PREPARATION: 


Language  Cards/Key  Signs  * 
a  clown 

Identification  Cards 


Materials  -  a  transparency  of  the 
clown  picture* 

*if  it  is  not  possible  to  make  a  transparency,  cut 
out  a  picture  from  a  magazine,  or  use  a  poster 
over  which  you  have  drawn  the  rectangular  system. 

TEACHING  SUGGESTIONS:  * 

1.  Put  a  transparency  of  the  clown  picture  on  the  board.    Have  the  children  look  at 
Dage  96.    Read  the  text  with  the  chi  Idren.    Have  them  answer  the  questions. 

2.  Some  children  may  be  confused  as  to  which  of  the  clown's  eyes  is  the  right  one. 
Point  out  that  tbe^ reference  object  is  the  clown,  and  it  is  the"  clown's  eye  that 
we  are  asked  to*f?nd  the  position  of. 

Some  children  may^wish  to  know  if  positions  can  be  located  by  cafVing  out  the  up 
number  first  and  then  the  across  number.  Point  out  that  \  +  doesn f t  matter  which, 
comes  first  as  lonp  as  the  direction  across  or  up  i£  identified. 

You  may  wish  to  dtaw  a  grid  on  the  chalkboard  on"which  you  draw  a  funny  face  for 
add  it i ona I  *  practice  in  finding  parts. 


3. 


4/ 
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DESIRED; LEARNING  OUTCOME:    Children  should  be  able  to  make  use  of  simple  position 

*f  i  nders . 

**********#*###*#########*#*####™^ 


DEVELOPMENT:'    Lesson  9 luster  2B-2    Pesition  Finders 
.    .  Page  ^-nVS-97    A  Position  Game  (35-40  min.) 

y 

PURPOSE:    To  further  d|velop  the  concept  of  find! ng  .position. 

PREREQUISITES:    Reading  numbers  from  dice. 

ADVANCE  PREPARATION:    Materials  -  Position  Game-  Forms 

(Appendix  E,  \>age-  Ti-487)** 

-  a  cup  and  dic<p  (for  each 
'         .  pai  r  of  p I ayers ) 

-  markers 

**This  form  should  be  modified.    The  numbers  on  the  ree- 
l-angular system  should  be  make  larger  and  more  prominent. 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
d  ice 

a  marker 
a  partner 
a  straight  row 
the  w  i  nner 


Identification  Cards 


1..  Have  the  children  look  at  page  97.    Explain  the  rules  of  the  game  to  them.  Demon- 

*  strain  what  a  straight  row  looks  like  -  give  several  examples. 

2.    Ask  the  children  to  pick  a  partner.    Pass  out  a  game  form  and  markers  to  each  child, 
and  a  cud  and  dice  to  each  pair. 

m  3.    Players  take  turns  throwing  a  pair  of  dice  and  marking  the  position  indicated  by 
the  numbers  that  turn  up.    A  player  chooses  the  number  on  either  die  for  "across" 
and  the  number  on  the  other  die  for  "up." 

4.  A  marker  is  placed  on  that  position. 

5.  The  player  who  gets  four  markers  tn  any  straight  row  first  wins  the  game.  The 
markers  do  not  have  to  be  in  four  consecutive  positions.    All  that  is  required  is 

•  that  a  straight  line  can  be  drawn  through  th£  four  markers. 

6.  Emphasize  that    the  number  on  either  of  the  dice  can  be  chosen  for  "across",  but 
that  the.other  must  be  used  for  "up."    If  children  are  alert,  this  factor  may  help 
.them  to  get  "four-straight"  sooner. 

DESIRED^  LEARNING  OUTCOME:    The  children  should  be  able  to  locate  and  mark  specified 

positions  or  simple  rectangular  position  systems. 

***************************************  ********** **** ********************************* 

1TPPLICAT ION:    L&sson  Cluster  2B-2    Position  Finders 

Page 'T-182/S- 100    Your  Own  Position  Finder  (35-40  min.) 

PURPOSE:    To  develop  a  clock  pos i tion  finder  for  use  in  finding  direction  and  distance 
in  pictures  or  with  real  objects* 
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Language  Cards/Key  Sign-s 


a  clock  face 
a  fastener 
seapi  binding 
a  position  finder 

Identif ication  Cards^ 


ADVANCE  PREPARATION:    Materials  -  art  paper-  * 

-'a  clock  face  (Appendix 
F,.page  T-488) 

-  seam -bi  nding  marked  off 
in  centimeters 

-  paper  Ql ips 
*                           "  gl ue_ 

-  sma 1 1  objects 

U    Make  up  orle  position  finder  before  the  lesson. 
TEACHING  SUGGEST  I QNS:     %  .  * 

Note:    At  this  point,  the  children  will  make  the  position  finder.    This  pi  I  I  be  used 
in  the  next  two  lessons.    However,  the  textbook  page  will  not  be  used  until 
after  the  two  lessons.       .  . 

1.  Show  the  children  the  position  finder  which  you  have  made.    Tell  them  that  they 
will  make  one  and  that  it  will  £e  used  to  find  the  positions  of  objects. 

2.  Give  each  child  the  necessary  materials,  telling  them  the  names  f6r  the  materials 
as  they  are  passed  out. 

3.  Have  each  child  mount  the  clock  face  on  the  art  paper  with  glue.    You  will  need  to 
punch  a  hole  at  the  center  of  each  clock  face  with  a  paper  clip  (or  other  object) 

so  that  the  brass  fastener  caTTbe  placed  there.  Before  putting  the  fastener  through 
the  cardboard,  the  chi'Jd  should  put  the  seam  Binding  onto  the  brass  fastener. 

DESIRED  LEARNING  OUTCOME:    The  child  should  successfully  construct  a  position  finddfc. 
******************************^ 

DEVELOPMENT:    Lesson  Cluster  2B-2    Position  Finders   *  * 


PURPOSE: 


Page  T-1{J0/S-98    Clock  Direction  Finder    (30-35  min.) 
To  fconfinue  development  of  position  finder  and  their  use. 


ADVANCE  PREPARATION:    Materials  -  clock  position  finders  ' 

(made  in  previous  lesson) 
-  a  large'sheet  of  paper 
on  whi^ch  you  have  drawn 
"  ,  ,       -  *■    *   the  pictures  'for  eaqh 
student  from  page  98* 

*The  pictures  should  be  drawn  in  such  a  way  that  the  chil- 
dren can  place  their  position  finder  in' a  specified  place, 
and  have  the  objects  be  in  the  same  positions  as  on  pages 
98  and  99. 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
a  clock 
an  hour 
the  center 
the  di  recti  on 

Identification  Cards 


1.    Have  the  children  place  their  clock  direction  finder"  on  their  large  sheet  of  paper, 
-  so  that  it  corresponds  to  the  picture  on  page  98. 
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2.  Have  the  chi  Idren  Jook  at  page  98. /Discuss  the  page  with  them.    Explain  the 
system  of  finding  object  pos i tions^in  relation  to  the  hours  of  the  clock.  Empha- 
size that  the  reference  point  is  the  center  of  the  clock.    Directions  are'  indica- 
ted by  lines  from  the  center  of  the  clopk  and  identified  6y  the  appropriate  refer- 
ence number.   \  *'  » 

3.  ,Ask  about  the  positions  of  the  objects  pictures  on  page  98.    Have  the  children 
.place  ^hej^r  seam  t*jncK»ng  on  the  object  and^tell  t£e  position  of  the  c^ock. 


4.    You  may  wish  to  pose  the  following  problem  to  your  class.    Take  one  of  the  chil- 
dren's large  sheets  of  paer  and  tape  it  to' the  blackboard.    Place  one  additional 
object  on  the  picture  half  way  between  two  hours.    Ask  the  children  how  fhey*would 
identify  the  position  of  that  object. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  use  a  clock  system  for  find-, 

i  ng  d  i  recti  on .  ' 
****************** ****************************************** ************************** 

DEVELOPMENT:     Lesson  Cluster  2B-2    Position  Finders 


Page  T-181/S-99    Clock  Position  Finder  (30-35  min.) 
PURPOSE:    To  use  a  clock  position  finder  to  find  both  direction  and  distance, 


Language  Cards/Key  Signs 

direction  * 

d  i  stance 

a  centimeter 

I  dent i  f  icat i  on  Cards 


ADVANCE  PREPARATION:    Materials  -  position  finders  (made 

previously) 
-  large  sheets  with  pic- 
tures of  objects  (made  . 
previous ly ) 
^     -  additional  pictures  of 
objects  to  place  on  the 

I  arge  p  i  cture 
i 

TEACHING/ SUGGEST  IONS:  J 

1.    Draw  the  clock  and. objects  from  page  99  on  the  board.    Have  the'chi  Idren  use  their 
.    position  finders,  and  the  large  sheets  with  the  pictures  as  in  the  previous  lesson. 

2\    Have  the  children  look  at  page  99.    Read  the  text  with  the  children.    Explain  that 
the  tape,  marked  off  in  centimeters,  can  now  be  used  to  measure  distance  as  well 
•  as  tell  direction.    Point  out  that  distance  from  a  reference  point* to  an  object 
'  is  generally  measured  to  the  center  of  the  object  to  be  located.  *\ 

3^  Place  a  few  additional  pictures  on,  the  large  picture  on  the  blackboard.    Ask  the 
j4   children  to  tell  you  the  position  of  each  ofwthese  objects.  , 

DHSIRED  LEARNING  OUTCOME:    The  children  should  be  ab Te  to  use  a  clock  position  finder 

|  to  find  both  direction  and  distance. 

**!****  *************************************************  *****jynf**  *************  ******** 

APPLICATION:    Lesson  Cluster  2B-2    Position  Finders    "  '  ^ 

s  .       Page  T-182/S- 100    Your  Own  Position  Finder  TzD-30  min.) 

PURPOSE:    To  use  a  position  finder  to  find  direction  and  distance: 

■  v*  ■    :  '  1 
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ADVANCE  flftEBARATJON!  Materials 


TEACHING  SUGGESTIONS': 


clock  position  finder 
'a  va'rfety  of  smalj 
pb  jects    t  * 
student  worksheet 


1. 


Language  Cards/Key  Signs 
names  of  objects  used 

Identification  Cards 


3. 


4. 


Set  up  five  or  six  areas  around  the  room  where  reai 
objects  are  arranged.  "Specify  where  the  children  are  tp  place  trfeir  position 
finders  in  these 'areas.    Have  the  objects  tap>d  to  t^e  floor  or  table,  so  they 
cannot  be  moved  by  the  children.    The. areas  coul,d  be  labeled,  A,  B,  etc. 

Tell  the  children  that  they  will  be  finding  the  position  of  different  objects. 
Explain  tjiat  there  are  different  areas  around  the  room."    They  are  to  go  to  each 
area,  place  their  position  finder  >n  the  appropriate  spot,  and  find  the  direction 
and  distance  for  eaCh  of  the  objects. 

For  vocabulary  work,  either  go  around  to  eachareaand  *aye  ,+he  children  nam  the 
objects,  and  label  theft,  or  have  them  labeled  before  the  JeSson'begins.  . 

y 

Pass  out  an  answer  paper  to  each  child.    The  paper  should  be  headed  as  follows: 


Di  rect  ion 


Di  stance 


1. 
2. 


etc. 


5. 


Ask  the  children  to  go  to  each  a^ea  alfd  make  their  recordings.  When  they  have' 
completed  their  work,  compare  the  Results,  and  discuss  therp,. 


DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  use  a  simple  position  finder 

to  determine  and  record  the  position  of  objects. 

EVALUATION:    Lesson  Cluster  2B-2-   Position  Finders 

Page  T-183/S-101  Find  the  Positions ,( 15-20  min.) 


PURPOSE: 


> 

Jo  evaluate  the  children's  performance  in  relation  to  the  following  objec- 
tives: 

1.  Using  linear  measure/nent  to  determine  position. 

2.  Using  a  rectangular  posi tiorrf inder  to  determine  position. 

3.  Using  a  clock  position  finder  to  determine  direction  and  distance. 


ADVANCE. PREPARATION:    Materials  7  student  answersheet 
TEACHING  SUGGESTIONS: 

1.    Have  the  children Jo^k  at  page  101.    Have  the  children 
look  at  each  object  oh  the  pgge  and  name  them.,  Write 
the  names  on  the  board. 


Language  Cards/Key  Signs 
name  of  objects  in  the 
pictures  if  necessary 


Identification  Cards 


2.  Pass  out  the  student  answersheet.    Ask  the  children  to 
reach  the  questions  themselves  and  write  their  answers  on  the  paper. 

3.  After  the  children  have  completed  their  work,  *di  sci/ss  all  of  their  answers.  . 

4.  If  a  child  correctly  responds  to  most  of  the  questions,  you  may  assume  that  he/she 
has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  tb  the  next 

;  *  cluster.  %  *  * 

•*************************************^^ 


NOTE:  Cluster  2B-3  has  been  omitted, 
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, Level  3  Unit  2  Space  and  Motion 
-Part  C  Motion',  Lesson  Cluster  2C-1 

A.    CLUST.ER  OUTLINE 


P^ge 

Teaching  Strategies 

Lesson  Title 

Teaching  Time 
,   -  Suggested 

T-202 

f ntroduct  ion 

What  is  Motion? 

35-40  min.  v 

T-204 

Deve  lopment 

Steps  in  Motion    -  * 

25-30  mi n. 

T-206 

*  App 1 i cat  ion 

Making  Fl ip  Books 

35-40  min. 

T-208 

Eval uat ion 

i Look  for  Motion 

15-20  min. 

B.    MATERIALS:    See  list, on  page  T-199.    Also  make  the  following  adjustments  -w 

-  omit  round  hat  box" 

-  omit  Fl-ip  Book  Picture  Blank  Form  Appendix  H,  page  T-490 

»                                         .  * 
FILMSTRIP  INFORMATION:    Filmstrip  Sets  XII,  Place  and  Motion,  and  XI,  Motion  and 

Change,  are  appropriate  for  use  in  this  unit. 

INTRODUCTION:    Lesson  Cluster^2C-1     i nvestiqatfnq  Motion 

vPage  T-202/S- 1 10 , What  is    Motion?  (35-40-min.) 


PURPOSE:    To  introduce  the  concept  of  relative  motion. 

ADVANCE  PREPARATION:    Materials  -  ^  toy  car 

-  a  toy  tree 

-  textbook 

-  colored  paper  * 

-  poster  board 

TEACHING  SUGGESTIONS: 

1.  Set  up  the  car  and  tree  on  a  desk.    -Place  the  des^ 
.    up  next  to  the  blackboard.    Place  a  piece  of  colored 

paper  behind  the  desk  to  make  a  background  for  the  objects. 
Also  have  a  piece  of  poster  board  which  you  can  put  in  front  of  the  desk  when 
changing  the .objects.  ;  , 

2.  Ask  the  children  to  notice  the  position  of  the  car.    Place,  the  poster  board  in 
front  of  the  desk  and  move  the  car.    Then  ask  the  children  about  the  position  of 
the  car.    Do  this  one  more  time  but  do  not  move  tbe  car'.    Again  ask  for  information 
f  rom  the  ch  i I dren .  -  •  - 

3.  Have  the  children  look  at  page  110.    Write  the  word  motion  on  the  board.    Discuss  " 
what  it  means..  Have  the  children  look  at  the  pfctures  on  page  110  and  discuss 
what  is  happening  in  each  picture. 


motion  * 
changi ng  position 
reference  object 
a  skier 
a  a  I  i  de 

Identification  Cards 


4.  Have  the  children  look  at  page  11.    Read  the  text  to  thk  childrep.    Discuss  each- 
.     set  of  pictures,  including  the  essential  vocabulary.  ,  Write  these  words  on  the 

tures'  °r        ^  ,an9Uage  cards-  >Asfk  the  children  about  the  objects  in  the  pic- 

5.  Put  this  chart  on  the  board:  '  / 

:  .  ) 

Moving  Ob  ject  j .        '      Reference  Ob  iect  . 

Have  the  children  look  again  at  each  of  the  four  pictures.  Ask  them  to  list  Jhe  - 
object  in  each  picture  that  was,  moving  and  the  object  that  was  used  as  a  reference 
object. 

'    *  i  ■ 

DESIRED  LEARNING  OUTCOME:    The  children  should.be  able?to  describe  motion  relative  to 

reference  objects.  *  J 

********************************** 

DEVELOPMENT:     Lesson  Cluster  2C-1     Investigating  Motion 

Page  T-204/S-M2    Steps  in  Motion  (25-30  mjn.) 

<*  - 
PURPOSE:    Jo  continue  developing  the  concept  of  relative  motion  and  Its  description. 

PREREQUISITES:    The  ability  to  sequence  pictures  showing  action. 


ADVANCE  PREPARAT-ION:  Materials  -  pictures  showing  movement 
^  of  objects* 

-  textbook 

*  , 
*lf  possible,  ei-the'r  take  photographs  of  moving  ob- 
jects, or  objects  that  you  have  moved  into  differ-  " 
ent  posi  t  ions    or  draw  such  pictures,  four  pic- 
tures to  a  set,  three  or  four  sets. 


Language  Cards/Key  Signs 
Which  picture  is  missing? 
a  row  of  p  i  ctures  , 
a  fence 
a  sai  I  boat 
a  building  ^ 

Identi  f  ication  Cards 


t     Background- Information  -  Change  in  the^position  of  an 
object  is  evidence  that  motion  has  occurred.    The  be- 
ginning and  end  positions  are  part  of  the  description 
off  the  motion.    What  happened  to  tKe  object  between  these  two  positions  is  part  of  - 
rhe  description  also.    The  children  consider  this  question  by  examining  pictures 
of  objects  in  intermediate  positions  in  a  motion  sequence. 

TEACHING  SUGGESTIONS:  * 

1.  Take  one  of  the  sets  of  pictures  which  you  have  done.    Mix  the  pictures  up  and  tape 
them  to  the^bl  ackboard.     (They  should  be  large  enough  to  be  clearly  visible  to  the 
cfass.)  ^ 

2.  .  Explain'to  the  children  that  these  pictures  show  an  object  in  motion.    Ask  one  of 

the  children  to  come  up  to*  the  board  and  put  the  pictures  in  the  correct  order. 
Ask  the  other  children  if  th§  ordering  is  correct-.    Discuss  the  motion  and  the 
reference  object. 
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3.  Put  the  next  set  of  pictures  on  the  board,  keeping  one  picture  out  of  the  se- 
quence.   Have  one  child  pu*  the^p-Ictures  there  in  sequence..    Expla.in  to  the 

*  children  that  one  picture  h.as  been  left  out.    Show  them  the  picture  and  have  one 
child  place  it  in  the  correct  position. 

4.  Do  one  or  two  sets  of  pictures  like  this.  If  doss i Die,  have  one  picture  in  the 
last  set  that  does  not  belong  at  all.  See  if  the  children  can  explain  why  this 
picture  does  not  fit.  t 

5.  Ask  th$  children  to  look  at  -page  112.    Again  discuss  the  sequencing  idea  with 
these  pictures^    Have  the  children  pick  the  picture  that  they  think  fits  the  se-  „ 
quence.    Ask  for  thai r  reasons  why  the  picture  tits.    Ask  what  the  moving  object 
and  re5?rence  object  are. 

"6.  Have  the  children  look  at  page  113.  Do  the  same  as  wjth  the  previous  page.  Dis- 
cuss their  answers.  Ask  the  children  to  te I i  /ou  what  he  Ids  them  to  tell,  how  far 
the  sailboat  has  moved  in  each  photograph  and  what  reference  object  was  used. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  identify  and  discuss  motion 

relative  to  reference  objects. 
************************* ******************************************  ******************** 


APPLICATION:     Lesson  Cluster  2C- 1  Investigating  Motion 

1'  Page  T-206/S-1 14  Making  Flip  Sooks  (35-40  min.) 

PURPOSE:    To'  apply  the  concept  of  relative  motion  by  using  cnange  in  position*  to  create 

the  illusion  of  motion*  * 


PREREQUISITES: 


Placing  pictures  in  order  according  to  position  of  objects, 

s 


ADVANCE  PREPARATION: 


Materials  -  19  pieces  of  whTte  con- 
struction paper  -  100  mm  x 
77 

-  a  ditto  with  a  sequence  of* 
pictures  (to  be  made  into 

a  »f  I  ip  book) 

-  staplers 

-  colored  pencils  or  crayons 
—  glue 


Language  Cards/Key  Signs 

a  flip  book 

to  staple 

to  flip  smoothly 


identification  Cards 


^Background  Infornjation  -  Flip  books  provide  excellent  manipulative, experience  with 
the  basic  principles  of  relative  motion.    Flip  books  clearly  illustrate  change  in 
position,  reference  objects,  and  path  traveled.    These  books  are  particularly  in-  1 
t,eresting  to  children  because  the  illusion    pf  motion  is  created  in  the  same  basic 
manner  as  in  movies. 

TEACHING  SUGGEST fONS : 

I.  Begin  the  lesson  by  having  the  children  look  at  page  114.  Explain  that  they  will 
be  making  some  flip  books  that  show  motion  of  one  object,  using  another  object  as 
the  reference  object.  ' 
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?!!  °<!  ^  T°  °n  Which  you  hav?  drawn  3  sequence  of  pictures  (the  flower  and 
butterfly  from  page  114  would  be  good).    Tell  the  children  to  cut  out  the  squares 

,    and  glue  them  onto  the  white  paper.    Have  the  children  put  the  pictures  in  order 
one  end  to  make  the  book. 

#  v- 

3.  Ask  the  children  to  flip  the  oages'smcothly  and  look  at  what  happens  to  the  objects 

them  whlch  ,s  the  moving  object  and  whfch  is  the  reference  object. 

4,  Have  the  children  look  at  oage  111    Discuss  the  sequence  of  the  pictures  and 
answer  the  questions.  v- 


5. 


.hen  ins.ruct  the  children  tg  take  the  other  nine  piece  of  paper  and  to  draw  their 
own  f  I  id  book  prctures.  •  Te«  them  Jp^nake  sure  one  object  does  not  rove,  while 
tne^otner  object  moves  withWight  changes  in  position. 


6.    After  the  children  have  completed  rheir  flip  books,  have  them  pass  the  books  to 
other  cnildren  to  try  out.    Discuss  their  oooks.    Ask  them  to  explain  why  we 
see  'the  objects  as'  moving. 

DESIRED  LEARNING  OUTCOME:    Children  should  be  ab le ,  to  make  flip  Dooks  and  discuss 

the  illusion    of  motion  they  create. 



EVALUATION:     Lesson  Cluster  2C-1     Investigating  Motion  v 
Page  T-208/S- 116  Look  for  Mcff  ion  (15-20  min.)  v 


PURPOSE: 


To  evaluate  the  Children's  performance  in  relation  to  the  following  objec- 
tives: 

1.  Inferring  motion  from  change  in  re  I  at  i  ve  pos  i  t  i  on . 

2.  Describing  motion  relative  to  reference  objects. 


ADVANCE  PREPARATION:  Materials  -  student  anSwersheet  , 
TEACHING  SUGGESTIONS: 

1.  Have  the  children  look  at  the  pictures  on  page  116. 
Discuss  each  picture  and  list  ail  of  the  vocabulary 
words  from  the  pictures  on  the  board.  - 


Dass  out  the  students  answersheet. 
I  i  ke  th  i  s : 


It  should  look 


Language  Cards/Key  Signs 
a  school  bus 
a  swing 
a  net 

Identi  f ication  Cards 


•  1    v    Movina  Obiect 

Reference  Ob  feet 

A 

1 

i .:  ;•          \  ! 

c    ,     \  ! 

3:    Have  the  ch  i  I  drer^look  at  the  pictures  and  fill  -in  the  chart  witli  the  appropria^l 
words.    When  the  children  have  completed  the  chart,  discuss  thei-r  answers. 

4.     If  a  child  correctly  fills  in  most  of  the  answers  on  the  chart,  you  may  assume  that 
.  he  or  she  has  demonstrated  the  objects  for  the  cluster  and  is  ready  to  go  on  to  the 
next  cl uster,  , 
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Level  3    Uni't  2    Space  and  Motion 
Part  C  Motion,  Lesson  Cluster  2C-2 


A^' CLUSTER  OUTLINE 


Page 


Teaching  Strategies 


T- 

-214 

.  Introduction 

T- 

-215  ' 

Development 

I- 

-216 

Deve lopment 

T 

-218 

Development  • 

T- 

-220 

Deve lopment 

T 

-222 

Appl ication 

T 

-223 

Eva  1 uation 

Lesson  and  Title 


Motion  Blurs 
What  Moved? 
You  £an  Be  Fooled 
Tracks 

'  Interaction  CI ues 
Which  Parts  Moved? 
Find  the  CI ues 


Teaching  Time 
Suggested 


35-40  min. 
15-20  min. 
20-25  min. 
> 35-40  min. 
35-40  min. 
25-30  mjn. 
15-20  min. 


B.    MATERIALS:    See  list  on  page  T-211. 


INTRODUCTION: 

4 


Lesson  Cluster  *2C-2    Cloies  of  Motion 
Page  T-214/S-117    Mot^n  Blurs  (35-40  min.) 


PURPOSE:  To  increase  awareness  of  evidence  of  motion  to  be  found  in  photographs, 
ADVANCE  PREPARATION:*  Materials  - 


Instant-developing  camera, 
a  small  car,  string,  old 
magazines,  ^cissors, 
bulletin  board  space. 


TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
a  bjur 
a  cl ue  ' 
a  camera 
a  photograph 


Show  the  children  the  car.    Place  it  on  a  desk. 
Place  another  object  on  the  desk  as  a  reference  object. 
Take  a  picture  of  the  car.    Then  ask  one  child  to  put 
the  car  with  the^tring.    Take  another  picture.  Ask 
another  child  to  pull  the  car  faster  and  take  a  picture  of 
that.    Compare  and  discuss- the  three  photographs. 

To  increase  the  children's  awareness  of  motion  in  photographs, 
pass  out  the  old  magazines,**-  Have  the  children  look  for  pictures 
which  show  evidence  of  motion.    Have  them  cut  out  the  pictures 
and  glud  them  on  a  piece  of  paper. -   Then  ask  the  children  to  write 
a  sentence  about  the  moving  object  in  the  picture.    The  moving 
object (s)  can  be  circled  with  a  crayon. 

Have  the  children  look  at  page  11"/.  Discuss  the  pictures  as  befor£> 
Discuss  the  movlrrg  and  non-moving  objects. 


Identification  Cards 
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DESIRED  LEARNING  OUTCOME:    The  chi idren  should  be  able  to  interpret  and  describe 

blurs  in  photographs  as  evidence  ot  motion, 
***************************************** ****************#**************************** 


DEVELOPMENT:    Lesson  Cluster  2C-2    Clues  of  Motion 

Page  T-215/S-118    What  Moved?    (15-20' min.) 

PURPOSE:    To  continue  development,  of  the  ability  toYTnterpret  evidence  of  motion 
from  photographs. 


Language  Cards/K^y  Signs 


1  dent  I f I  cation  Cards 


ADVANCE  PREPARATION:    Materials  -  textbook 
TEACHING  SUGGESTIONS: 

•  .  * 

1.  Refer  the  children  to  page  118  and  have  them 
identify  the  moving  objects  in  each  picture. 
Then  discuss  each  picture  with  them. 

2.  Point  out  to  the  children  that  in  the  second  picture  distance  from  the 
camera  as  wfell  as  speed  affects  the  amount  of  blur.    Of  course  the  kind 

of  lens  used,  shutter  speed,  and  other  factors  also  effect  the  amount  of  blur, 


•DESIRED  LEARNING  OUTCOME:    Children  should  be  able  to-interpret  motion  blurs  in 
***** 

DEVELOPMENT:    Lesson  Cluster  2C-2    Clues  of  Motion 


[j         *  photographs. 
#####****##### **&************** ****************************** ************************* 


Page  T-216/S-119    You  Can  Be  Fooled  (20-25  min.) 


PURPOSE:    Jo  continue  development  of  the  ability  to  interpret  evidence  of  motion 
from  photographs.   


ADVANCE  PREPARATION:    Materials  -  Camera. 

TEACHING  SUGGESTIONS: 

 ;  f  * 

1 


Language  Cards/Key  Signs 
to  be  fooled 
a  camera 

Identification  Cards 


Tell  the  children  that  they  will  be. d iscussing 
more  about  motion.    Take  some  pictures  with 
the  camera.    Have  the  children  move  around 
(dancing  is  a  good  activity)  while  you  take, 
the  pictures.    With  one  or  two  pictures  move 
the  camera  as  you  are  taking  the  pictures.    Try  to 
do  this  without  the  children  noticing. 

2.  Take  all  of  the  photographs.    Have  the  children  compare  them. 
Ask  them  which  things  in  the  photographs  were  moving.    See  if 
they  will  develop  the  idea  that  the  camera  moved.     if  this 
idea  does  nfet  come  out,  take  two  mor£  pictures,  one  where  the 
children  move  and  one  where  the  camera  moves*    Again  have  them 
compare  the  pictures. 

i 

3.  Have  the  children  look  at  page  119.    Read  the  text  with  the  children  and 
discuss  the  pictures. 
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\  - 


4.,  Ask  the  children  to  block  out  the  people  and  the  car  in  the  bottom  picture. 

tyhat  remains  are  such  objects  as  trees,  the  house,  fence,  -etc.    How  can  ' 

tfrese  objects  be  used  to  show  that  the  camera  did  indeed  move?    The  obvious 
answer  is  that  the  houses,  etc.  canriot  movef 

DESIRED  LEARNING  OUTCOME*:    The  children  should  be  able  to  determine  whether  blurs 

in  a, photograph  are  the  result  of  movement  of  the  object 

N  or  of  the  camera.  .  v  ' 

******************************* ******** ********** 

DEVELOPMENT:  ,  Lesson  .Cluster;  2C-2    Clues  of  Motion  ***f 
Page  T-2\8/S-120    Tracks    (25-40  min.) 

PURPOSE:    To  continue  development  of  ability  to  interpret  and  describe  evidence 
of  motion. 

PREREQUISITES:    Exposure  to  the  concept  that  objects  make  tracks. 
ADVANCE  PREPARAT I QN :    Materials  -  Locate  various  tracks 


outside  the  school  building 
for  field  trip. 


TEACHING  SUGGESTIONS: 


Language vCards/Kev  Signs 

tracks 

a  mark 

a  c I ue  of  mot  ion 
a  b  i  ke  t  i  re 
a  paw  print 
direction 


Jdentlf [cation  Hards 


1.  Tel  I  the  chi Idren  *that  you  wi II    be  taking  a  walk.  You 
wilf  be  looking  for.  things  outside  on  the  ground.  Walk 
outside  to  the  places  which  you  have  already  found  as 
having  tracks.    Show  the  tracks  to  the  children  and  ask 
what  they  are.    Try  and  find  tire  tracks,  footprints, 
ary  animal  prints  if  possible. 

2.  Have  the  children  look  at  page  120.    Discuss  the  text  and  the 
pictures.    Ask  a  child  to  explain  the  tracks  in  each  picture. 

^       Question  the  children  about  the  motion  shown  by  the  tracks*. 

3.  Have  the  children  look  at  page  121.    Explain  that  tracks  can  show 
motion  and  di  recti  on .  Have  the  children  discuss  these  pictures  with 
those  things  in  mind. 

DESIRED  LEARNING  OUTCOME:    The  chifdren  should  be  able  to  describe  motion  and  infer 

direction  from  tracks. 
******************************************** ************** **************************** 


DEVELOPMENT:     Lesson  Cluster  2C-2    Clues  of  Motion  d 
Page  T-220/S-122    Interaction  Clues  (35-40  min.) 

PURPOSE:    To  apply  the  concepts  of  position  and  motion  in  i nterpre.tTng  evidence 
of  motion.  * 


ADVANCE  PREPARATION:    Material  -  two  toy  cars 


\ 
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Language  Cards/Key  Signs 

interaction 

clues  of  motion 

a  windshield 

a  hammer 

a  branch 

an  ax 

a  stump 

I  dent i  f  ication  Cards 


v. 


J 


V 


TEACHING  SUGGESTIONS: 

1.  Remind  the  children  that  two  objects  cannot  occupy  the  same  space  at  the  ^|me 
time,    Demonstrate  what  can  happen  if  one. object  tries  to  occupy  the  same 
position  as  another.    The  foil-owing  are\$ome  suggested  demonstrations  usjng 
two  toy  cars. 

2.  Gently^  nudge  one  car\/ith  the  other.    The  change  in  position  is  evidence  of 
motion.  *   *  * 

3.  Crash'one  car  into  the-other.  The  evidence  of  motion  is  change  of  position 
-*and  damage  to  one  or  both  cars. 

4.  Crash  the  twd>  cars  together-      Here  the  eyidence  is  change  of  position  and 
damage  to  one  or  both  cars. 


5.4   Sideswipe  Cscrape)  one  car  with  the  other.    Evidence  of  motion  ,may  be  scratches 
and  scraped  paint.         m  •  7 


6.  Summarize' by  noting  that  when  objects  collide  they  may  I eave  esddenc^  in  the  y 
form  of  changes  in  position  and  changes  in  propertied  (dents,  ^cratches, 

'  crumpl ing/  tearing,  breaki  ng,^  and  so  on).    Objects  can  collide  without  -damage, 
however,  as  with  a  bouncingj^l  U,  bowl  ing  ba  I  I  s.  and*  pins,  football  players,, 
and  so  on.  - 

7.  Have  the  children  look  at  pages  122-123.    Discus's  each  picture  including- vocabulary 
words.    Have  the  children  explain  what  the  interaction  was,  and  between  which 
objects.  I  ^ 

8.  Emphasize  that  some  interactions  involving  moving  objects  are  less  obvious. 
Moving  windtand  water,  for  examgje,  can  interact  with  soil  and  rock  to 
gradually^wear-  it  away-."""   

9.  If  the  children  have  any  difficulties  with  the  aspect  of  interaction, 'then 
they  could  try  to  perform  the  interaction,  hammering  wood,  dropping  stones 
into  a  bowl  of  water,  etc. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  discuss  and  interpret 

'  evidence  of  interactions  involving  motion. 

***************************-^ 

APPLICATION:    Lesson -C?uster  2C-2  '  Clues  of  Motion         ■  #  * 

Page  T-222/S- 124    Which  Parts  Moved?    (25-30  min.) 

PURPOSE:    To  further  apply  the  concepts  of  position  ^pd  motion  in  interpreting" 
evidence  of  motion. 


ADVANOE  PREPARATION:    Materials  -  textbook 

a  clock 
a  timer 


Language  Cards/Key  Signs 

a  clock 

a  bicycle 

a  pedal 

a  reflector 

a  timer 

I  dent  i  f  ication  Cards 


( 
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TEACHING  SUGGESTIONS: 

1.  Show  the  *<?hi  Idrer^a  cloclk    Ask  them  to  look  carefully  at  the  clock.  Then 
tupn  around  and  change  the  time  on  the 'clock.    Again  show  it  to  the 
children.    Ask* if  anything  was  moved.    Discuss  their  answers. 

2.  Show  the  children  a  timer.    Again  show  it  to  them  in  fwo  positions.  *  Ask' 
*  what  has  moved,  if  anything.1  / 

3.  Have  the  children  tuna  to  page  124.    Discuss  each  set  of  pictures  with  them. 
•  '  Ask  them  which  part  has  moved.    Also  ask  them*  how  they  know  the  part  has 

np'ved.  'Ask  them  to  identify  the  moving  object  and  the  reference  object  for 
each  set  of  pictures.  ,v  * 

DESIRED,  LEARNING  OUTCOME:    The  children  should  be  able  to  discuss  and  interpret 

evidence  of  interactions  involving  motion. 


EVALUATION:    Lesson  Cluster  2C-2    Clues  of  Motion 

Page  T-223/S-125  >        Find  the  Clues  (15r20  min.) 

PURPOSE:    TO  evaluate  the  children!s  performance  in  relation  to  the  following 
objectives:  ""^n. 

1.  Descriging  anfr-Lntsrpret i ng  evidence  of  motion  from  drawings  and 
*  photographs. 

2.  Describing  and  "interpreting  tracks  as  evidence  of  mot  Ton-: 

3.  ^Describing  and  interpreting  the  effects  of  interactions  as  evidence 

of  motion. 

ADVANCE  PREPARATION:  %  Materials  -  student  answer  paper, 
REACHING  SUGGESTIONS: 

1, 


Ask  the  children  to  look  ^t  page  125.  Discuss 
each  of  the  pictures.    Write  the  vocabulary  words 
*  from  the  pictures  on  the  board.    Ask  the  children 
to, explain  the  terms  blur,  track,  and  interaction. 

,2.    Have  the  children  fill   in  the  answers  on  the  stu- 
dent  answer  paper.    When  they  have  finished, 
discuss  their  answers. 

.3.     If  a  ctiild  corres*ly  makes  all  of  the  matches,  you  may  assume  that  he 

or. she  has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go 
on  to  <the  next  cluster.  .  * 


Language  Cards/Key  Cards 
a  runner  ' 
a  motorcycle 
bow  I i  ng 
pi-ns 

a  bowl ing  bal  I 
I <Sen t i f  i cation  Cards 


**********************^ 


(  * 
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Unit  2  Space  and  Motion 
Part  C  Motion,  Lesson  Cluster  2C-3 


CLUSTER  OUTLINE 


Page 

/  ' 

Teaching  Strategies 
—  .  

r  * 

Lesson  Title 

Teaching  Time* 
Suggested 

T-:230 
T-228 
T-231 
T-232 
T-233 

Deve lopment 
1 ntroduction 
Deve lopment 
Appl ication 
Eval uation 

Study  the  Tracks 
Paths  of  Motion 
Viewing  Paths 
Draw  the  Paths 
Find  the'Motion 

25-30  min! 
30-35  min.' 
i  15-20  min. 
20-25  min. 
15-20  min. 

B.*    MATERIALS:    See  I  i st  on  page  T-^25 , 

FILMSTRIP  INFORMATION:    Filmstrips  Sets  VII,  Place  and  Motion,  anctXI,  Motion  , 

and  Change,  are  appropriate  for  use  in  this  unit. 

i 

I                                         ...              -                                                 r  _  

DEVELOPMENT:    Lesson  Cluster  2C-3    Describing  Motion 

Page  T-230/S-128    Study^the  Tracks  (25-30  min.) 

.PURPOSE:    To  develop  the  ability  to  describe  the  paths  of  moving  objects 

ADVANC?  PREPARATION:    Materrals  -  lids  to  cardboard  boxes 

-  f lour 

-"wind-up  toys  for  each 
pair  of  studen+s 

—  plain  white  paper 


TEACHING  SUGGESTIONS 
1 


Language  Cards/Key  Signs 
a  cardboard  box 
flour 


Identification  Cards 


Pass  out  the  materials  to  each  group  of  two  children. 
Have  them  set  up  the  box  as  shown;    Explain  that  they /are.  to  observe  the  paths*of 
the  objects . 

2.  Tell  the  chi  I  dren  'that  they  are  to  wind  up  each  toy.    They  put  the  toy  into  the  box 
and  observe  its  path  in  the  flour.    After  each  toy  has  made  a  path,  they  are  to  copy 
the  path  on  a  piece  of  white  paper.    Then  they  can  cover  up  the  path  and  try  the 
next  toy..  ,  *  * 

3.  After  the  children  have  completed  the  task,  put  their  drawings  on  the  board.  Dis- 
cuss the  paths  that  the  toys  have  taken.    See  if  the  children  have  any  words  for 
the  paths.  ^ 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  observe  and  tell  about  the 

motion  of  self-propelled  objects.  , 
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INTRODUCTION:    Lesson  Cluster  2C-3    Describing  Motion  * 

Page  T-228/S-126    Paths  of  Motion  (30-35  min.) 

PURPOSE:    To  reinforce  the  concept  of  paths  of  motion;  and  add  terminology  to  the  paths 
p rey ious I y  observed. 


ADVANCE  PREPARATION:    Materials  -  large  cards  showing  'the 

four  paths 
-a  tot 

-  a  sink  with  water 

.    -  a  plastic  bal I  tied  to 
a  string 

-  a  .washer  tied  to  a 
string 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 

a  ci  rcul ar  Path 

a  strai ght^ath 

a  swi  nging  path 

a  spi  ral  path 

direction 

arrow 

Identification  Cards 


1.  Place  the  language  cards  and  the  picture  cards  for  the  four  movements  on  the  board, 
7\sk  one  child  to  walk  from  point  A  to  point  B  (which  is  a  straight  line).    Ask  the 
class  which  path  the  child  took. 

•  » 

2.  Use  a  washer  hung  fro.m  a  string.  .Have  one  child  ho  Id"  the  string  and  another,  ch  i  I  d 
swing  the  washer^    Again  ask  which  path  of  movement  is  being  shown. 

3.  Go  to  a  sink.    Put  water  in  thfe  sink  and  watch  it  go  down  the  drain.    Again  ask 
about-  the  path  of  motion.  *  X 

\  - 

4.  Give  one  child  the  bail  tied  to  the  string.    Ask  the  child^to  spin  around.  Ask 
the  other  children  to  watch  the  movement  of  the  ball.    Have  them  identify  the 
path  of  motion.  ^  ^ 

5.  Each  timfe  a  path  of  motion  is  discussed,  seev  i  f"  the  children  can  give  other  ex- 
amples of  that  type  of  motion.  ^   *  J 

6.  Have  the  children  Ictok       pages  126  and  127.    Discuss  each  picture  and  the  path  of 
motion.    Explain  that  these  four  paths  are  only  examples.  *  All  the  paths  can  vary 
in  size  and  many  other  paths  are  possible.    §ee  if  the  children  canxthink  of  other 
possible  paths.  V-^  \ 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  abl^  +o  describe  several  different 

paths  of  motion.'  ; 
******************************************* ************* ****************************** 

DEVELOPMENT:     Lesson  Cluster;  2C-3    Describing  Motion    '  \ 

Page  T-231/S-129    Viewing  Paths  (1^*20  rrtin.) 


PURPOSE:    To  develop  the  ability  to  describe  the  motion  of  ^bjects  from  more  than  one 
viewpoint. 

ADVANCE  PREPARATION:  Materials  -  textbook      *  \'  1 

*  -  a  y°"Y° 


1     \\ . 
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TEACHING  SUGGESTIONS: 

Using  a  yo-yo,  demonstrate  whi rl ing  it  in  various 
positions  in  front  of  the  children*    First  face  the 
children  as  you  whirl  the  yo-yo. 


Identification  Cards 


2.    Jurt\  your  body  sideways  relative  to  the  front  of  the 
cI?jss  and  whirl  the  yo-yo  again.    Have  the  class  dis- 
cuss how  the  paths  look  different  and  why  they  loo~k 
different.    Ask  what  the  reference  object  is  -  each 
child,  or  you  and  the  yo-yo.     In  the  demonstrations  each 
child  is  the  reference  object  that'doesn/t  move.    You  and  the  yo-yo  change  positions 
f  from  one  demonstration  to  the  ne^t. 


Language  Cards/Key  Signs 


different  ^views 
a  yo-yo 
a  ffont  view 
a  side  view 


^^ifepeai"  +he  demonstrations  and  have  the  children  draw  th^paths'  taken  by  the 
-    ^yo-yo  as  seen  from  two  different  views. 


m 


i.    Have  the  children  read  and  discuss  page  129.    Have  them  draw  the  pdths  taken  by 
the  object  shown  in -the  two  different  views. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  describe  the  motion  of  ob- 
jects as  seeR  from  more  than  one  viewpoint.  * 
********************************************** 


APPLICATION:    Lesson  Cluster  2C-3    Describing  Mo^on 

Page  T-232/Sf130    Draw  the  Path Jko-25  min.) 

{  ^  ^1 

PURPOSE:    To  reinforce  the  afcri  I  i tyJ^Q. describe  the  motion  of  objects.  1 

ADVANCE  PREPARATION:  ,  Materia  Is*- "language  cards  from  pre- 

✓       vious  lesson  on  paths  of 
movement 

A  •  *  -  studfent  answersheet 


TEACHING  SUGGESTIONS:  ■ 

1.  Place  the- language  cards  and  the  picturesof  the  four 
paths  of  movement  on  the  board.    Review  each  path. 

2.  Have  the  children  look  at  page  130.    Ask  them  to  look  • 
at  each  picture  and  decide  which  path  of  movement 

.  is  shown.  '  Have  'them  draw  their  answer^on  the  answer 
sheet.    Ask  them  +o  label  their  drawings  with  the  correct  term/ 

3.  Whe^the  children  h^ve  completed  their  answers,  discuss  them  as  a  group'* 

4.  These  drawings,  along  with* the*  language  cards  and  pictures,  and  pictures  from  the 
book  could  be  used  as  a  bulletin  board.  ^ 


Language  Cards/Kby  Signs 


a  ci  rcul ar  path 
a  straight  path 
a  swinging  path  ^ 
a  spi  rah  path 
direction 
arrow 

Identification  Cards 


DESIRED  LEARNING  OUTCOME; J  The  children  should  be.  able  to  describe  the  motion  of  ob- 

jects^by  drawing  their,paths. 
**************^*******^*******************************************^e***************** 


EVALUATION: 


-t^sson  Cluster  2^V3    Describing  M 
Page  T-233/S-13K  Fin 


Motion 

d  the  Motion    (15-20  min.) 


PURPOSE:    To  evaluate  the  children's  performance  in  describing  .some  of  the  kind^  of 
paths  taken  by  movirfg  objects,  > 

ADVANCE  PREPARATION:    Materials  -  student  ansWersheet 

TEACHING  SUGGESTIONS: 

1.    Have  the  children  look  at  the  pictures  on  page  131.    Pass  out  the  answersheets, 
Ask  the  children  to  fill  in  the  correct  letter  for  each  questi 


tionl. 
r  ansi 


2.  When  the  chMdren  have  completed  the  questions,  discuss  their  aKswers^ 

* 

3.  If  a  child  correctly  identifies  all  of  the  paths,  you  may  assume  that  he  or  she 
has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the 

.    .next'  cluster. 

***************************************** ********************************************* 
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Level  3  Unit  3  Interaction  and  Energy 
Part  A  I nteract ion,  Lesson  Cluster  3A-1 


An.    CLUSTER  OUTLINE 


Page 


Teaching  Strategies! 


Lesson  Title 


Teaching  Time 
Suggested 


T-244 
T-246 
T-248 
T-250 
T-252 


I ntroduct ion 
Deve lopment 
Appl i cat  ion 
Enrichment* 
Eval uation 


Interacting  Objects 
Pick  a  System 
Naming  Systems 
Picture  Th  i  s 
Many  Systems 


40-45  min. 
35-40  mi  n . 
20-25  min. 
40-45  min. 
15-20  min. 


Note:    Only  if  the  children's  language  level  includes  many  verbs.  \^ 

B,    MATERIALS:    Add  the  following  to  the  list  on  'page  T-241  r 

-  hammer,  nai I  ,  wood  ^ 

-  cream,  electric  mixer,  bowl,  knife,  crackers 

-  saw 

-  cloth  (scraps) - 

-  scissors 

-  thread 

-  needle  y 

-  paper 
*-  penci I 

-  penci I  sharpener 

FILMSTRIP  INFORMATION:    Filmstrip  Set  VI II,  Moving  and  Mixing,  is  appropriate 

for  use  in  this  unit. 


INTRODUCTION:    Lesson  Cluster  3A-1     Interaction  and  Systems 

'  Page  T-244/S-134*   Interacting  Objects  (40-45  min.) 

PURPOSE:    To  review  the  concepts  of  interaction  and  system,  and  to  provide  practice  in 
identifying  interactions. 

*•  t.r 

PREREQUISITES:    Previous  experience  with  concepts  of  interaction  and  systems. 


ADVANCE  PREPARATION:    Materials  -  cream,  bowl,  mixpr,  etc. 

Cto  make  butter) 
-  hammer 
^J?  -.  nai  Is 


-  wood 


TEACHING  SUGGEST  I ONS  r 


1.  To  remind'  the  students  about  i nteraction/systfcms 
s      concepts  -  write  the  two  words  on  the  board. 

2.  Proceed  to  show  children  the  materials  for  ffiaking 
butter.  ^Name  the  materials  using  the  Language  Cards. 

3.  Have, the  children  take  turns  whipping  the  cream.  As 
'     they  are  doing  this,  ask  1*e  children  What  is  the 

.  interaction,  and  Which  objects  make  up  the  system? 

4.  While  the  studen-ts  are  eating  their  crackers  and 
butter  (or  It  could  be  saved  for  a  later  time)  bring 
out  the  hammer,  nails,  and  wood.    Hammer  the  nail  , 

,  int<5^the  wood  and  ask  the  same  questions  again. 

5.  On  a  transparency  (onboard)  using  the  words  system  and  'interaction,  have  the 
chHdren  list  each  of  the  systems1  objects  and  the  interactions  which  occurred, 


Language  Cards/Key  Signs 
interaction 
system 
cream 
butter 

a  cracker  > 
lawn  mower 
a  grass  col  lector 
a  puddle 
a  curb 

Identification  Cards 
same  as  Language  Cards 


> 

Have  the  children  look  at  page  134-135.    Fir?t  discuss  and  list  the  objects  in 
each  system  (on  chart)..    Then  discuss  and  record  the  interaction.  Emphasize 
change  is  an  indication  $hat  an  interaction  has  taken  place. 

Hs"k  the  children  to  look  for  interactions  of  systems  within  the  classroom.  (Possi- 
bilities are;  turning  off  lights,  opening  door)'.  'Discuss  the  change  that  occurred 
as  a  result  of  the-  interaction. 


DESIRED- LEARNING  OUTCOME: 


The  children  should  be  able  to  identify  the  objects  in  a 
system  and  describe  the  interactions  that  took  place  Fn 
^  -     the  system  in  ferms  of  the  changes  they  observe/ 

*****************************^ 


DEVELOPMENT: 


Lesson  Cluster  3A-1 
Page  T-246/S-136 


Interaction  and  Systems 
Pick  a  System  (35-40  mfn.)* 


PURPOSE:    To  further  review  the  concepts  of  interaction  and  system,  and  to' provide 

practice  in  grouping  objects  into  systems  and  describing  how  these  objects 
might  interact. 

ADVANCE  PREPARATION:    Materials  -  cloth  hammer 

-  scissors  nai I s 

-  thread  wood 

-  needle  pencil  [ 
'         »                                      -  saw  sharpener 

-  textbook  '    penci I 


ER?C 
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\ 


student  worksheet: 


System 

Pos s  i  b  I  e  Interact  i  on 

TEACHING  SUGGESTIONS:  ^  • 

r 

I.  Place  all  of  the  objects  on  a  tabJe,  in  no  particular 
order.  Aga  in,**  write  the  words  t  system  and  interaction 
on  the  board.  ' 

-  r 

Have  the  children  name  the  objects,    jtfrtt^  the  names 
'  on  the  board.  H,  .         *       .*.*  * 


Language  Cards/ Key  Signs 

c  I  oth 

scj  ssors 

a  needle 

chalk 

thread 

a  penci I  sharpener 


v 


a  rake 
a  trowel 
soi  I 

a  system 
i  nteraction* 


Identification  Cards 
same  ^  Language  Cards 


3.  Ask  the  children  to  choose  objects  that  could  make  a  system.    Discuss  the  system 

,    qnd  the  possible  Interactions.  -  ^ 

4.  Pass  out  the  student  worksheets.     Instruct  the  children  how  to  fill  them  out  using 
the  objects  on  the*table.    Emphasize  that  there  are  many  possible  answers.  'Also 

f      remind  the  class  that  people  may  be  part  of  a  system  and  that  more  than  one  inter- 
action can  occur  Ln  a  systgro. 

5.  Move  around  the  room  while  the  children  work,  provide  additional  answers,' and  check 
to  see  that  everyone  understand  the  concepts  of  interaction  and  system.    Help  with 
spelling  and/or  vocabulary  when  necessary. 

'6.  *  When  the  children  complete  their  worksheets  Callow  about  10  min.),  discuss  their 
answers. 

7.  Have  .the  chtlflren  look  at  page  137.    Have  them  name  the  objects,  and  discuss  the  J 
possible  systems  and  interactions.  * 

8.  C6nc1ude  the  lesson  by  asking  the  chiidrep  to  find  objects  in  their  desks  or  room 
that  might  form  a  system.    Ask  them  toexplatn  how  interaction  might  take  place  in 

'    the  system.  / 

DESIRED  1  EARNING  OUTCOME:    The  children  should  be  abrle  to  i  dent  i  fy*  objects  that  might  ' 

form  systems  and  predict  how  they  will  interact. 
***********************************^^ 

APPLICATION:    Lesson  Cluster  3A-1  Interaction  and  Systems 

Page  T-248/S-J38    Naming  Systems  C20-25  min.) 

* 

PURPOSE:    To  introduce  the  idea  that  systems  can  be  nameb  for  the  interactions  that 
take  place  within  them.    •  v 

r 

PREREQUISITES:    Experience  with  a  variety  of  verbs,  especial"  ly  'those  included  in  the 
lesson.     (These  could  be  included  in  a  previous  language  lesson.) 
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ADVANCE  PREPARATION:    Materials  -  harrvner 

•  nai  I 

-  wood 

-  textbook 

TEACHING 'SUGGESTIONS: 

J.    Again,  hammer  a  nail  into  a  piece  of  wood.    Ask  the 
children  to  name  the  objects  in  the  systems,  and  the 
*   interaction.    Tell  the  children  that  the  system  could 
have  a  name.    The  name  would  be  a  verb  that  describes 
\    the  interaction.    See  if  the  children  can  develop  a 
name  for  the  system. 

* 

2.  Have  the  children  look  at  page  138.    Have  them  name 
each  object  on  the  page.    Write  the  names  on  the 
board  (or  use  Language  Cards).  / 

O  • 

3.  Then  ask  the  children  to  make  systems  with  the  object.     If  Language  CardS  are  used, 
a  child  could  be  asked  to  pick  the  cards^and  place  them  tbgether. 

4.  Continue  the  lesson  on  page  139.    Have  the  children  look  at  the  words.    Write  the 
verbs  on  the  board  and  discuss  the  meaning  of  jeach. 

5.  Have  the  children  place  the  correct  word  with  the  previously  developed4  system. 

6.  «  For  further  practice,  have  the  children  think  of  other  systems  of  objects.  Have 
v-^-'them    think  of  a  name  for  the  system. 

7.  Point  out  that  rrfcny  different  systems  may  have  the  same  name,  and  ask  the  children 
to  give  examoles."   (i.e.  hitting  systems:  ball/bat,  hammer/nail) 

8.  Extend  the  concept  of  naming  systems  by  poing  out  that  a  single  system  in  which 
several  interactions  occur,  ptay  have  more  tttan  one  name.  (i.e.  swinging  a  bat/ 
hitting  a  baj  I  )      '    '  n 

QESIRED  LEARNING  OUTCOME:    The  children  should  be  able  tp  match  objects  to  form  systems 

and *to  match  these  systems  to  names  based  on  their  inter- 
actions. 

********************************************** **************^^ 

ENRICHMENT:    Lesson  Cluster  3A-1     Interactions  and  Systems 
Page  T-250  Picture  This  (40-45  mfn.)  • 

PURPOSE:    To  extend  the  concept  that  systems  can  be  named  for  the  interactions  that 

take  place  within  them  and  to  provide  practice  in  naming  systems  and  identi- 
fying the  interactions*  taking  place.    This  lesson  dpes  no+  appear  in  the 
student  text. 

PREREQUISITES^  Previous  experience  with  verbs,"  used  in  lesson.    This  could  be  dpne  in 
*    a  language  lesson. 


Language  Cards/Ke7  Signs 

a  camera 

a  sled 

a  brick 

a  wi  ndow 

a  flash  cube 

a  baseba I  I 

f  lashing  , 

crushing 

hitting 

a  bat 

identi  f  ication  Cards 
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ADVANCE  PREPARATION: 


Materials  -  construction  paper 

-  pens  or  crayons         /  1 

-  10-15  pictures  of  inter- 
acting ob jects  •  % 


Language  Cards/Key  Signs 
Otiose  verbs  used  in 
pictures  . 

I  dent i fication  Cards 


1.  Collect  10-15  pictures  of  interacting  objects 
from  magazines  or  newspapers.    Choose  only  those 
pictures  which  show  actions  with  which  the  children 
are  familiar.    Mount  the  pictures  on  heavy  cardboard. 

i  ' 

2.  Make  large  tards  on  which  are  printed  th^  vocabulary  worde  from  T-250  that  th£ 

children  already  know.  J  \ 

*  *' .         *  *     *  , 

TEACHING  SUGGESTIONS:  x'  *  #  - 

1.  To  enable  the  children  to  fcxtertd  their  skills  in  rlaming  systems,  divide  the  class 
into  pairs  and  have  each" pair  choose  two  of  the  pictures  you  have  prepared.  ^ 

2.  ..Begin  the  activity    by  explafning  to  the  class  th3t  the  job  of  each  pain  is  to 
create  e  name  card  (using  construction  paper)  that  names  their  system.    Give  each 
pair  a  piece  of  construction  paper  and  a  crayon.  *  * 

j 

3.  Challenge  the  children  to  be  imaginative.    Entourage  trfe  pairs  to  portray  the  names 
of  their  systems  as  action  words.    They  should  try  to  write  the  names  in  ways  that 
effectively  represent  what  took  place.    Some  examples  of  names  are  shown  in  Figure 
3-1.    You  may  want  to  copy  these  names  on  the  chalkboard  as  examples  for  the  chil- 
dren. 

4.  ^Use  the  pictures  and  the  children's  work  to  create  a  bulletin  board  display  on 
interaction-  and  systems. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  name  systems  in  terms  of 

the  interactions  that  take  place  witfiin  them  and  write  the 

names  in  a  way  that  depicts  the  action  taking  place. 
*  *  ***************  *********  *******  ***************************************************** 


EVALUATION:    Lesson  Cluster  3A-1     Interaction  and  Systems  * 

£  PageT-252/S-140  Many  Systems  (15-20  min.)  . 

PURPOSE:    To  evaluate  the  children's  performance  in  relation  to  the  following  objec-> 
fives:  ,  i 

Describing  evidence  of  interaction  in  a  system.  f 
2.     Naming^systems  in  terms  of  the  interactions  of  their  parts. 


ADVANCE  PREPARATION;    Materials  -  textbook 


-  students  answersheet 

i 


1) 


2) 


f 
4 

w  * 

This  leaves  room  if  the  child  uses  more  than  one  verb. 


83 


Language  Cards/Key  Signs 
hitting 
th  row  i  ng 
shoot i  ng 
swinging 


Idenfi fication  Cards 


1 
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•  TEACHING  SUGGESTIONS:  * 
1..  Begin  the  lesson  by  asking  the  children  to  turn'to  pages  140-141. 

*  2.    Discuss  each  picture.    Have  the  children  name  1"he  objects  ineach  system. 

3.    lei  I  ttje  children  that  they  must  identify  the  system  name(s)  that  go  with  each 
picture.     Instruct  them  to  write  the  woras  next  to  the  number  of  the  appropriate 
picture.    Tell  the  children  that  they  may  choose  more  than  one  name  for  a  picture. 
Thestudent  answer  sheet  should  indicate  this. 

*  4.    V/hen  tfiechildren  hav£  finished,  discuss  their  answers  with  them. 

t   5.     If  a  child  correctly  matches  most  of  the  names  of  the. systems,  you  may  assume  that 

he  or  she  has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to 

the  next  cluster.  ■  * 

************************ ************************************************************** 
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)  Unit  3  interaction  and  Energy 

Part  A  Interaction,  Lesson  Cluster  Outline  3A-2 
A.    CLUSTER  OUTLINE  { 


Page  ' 

Teaching  Strategies 

Lesson  Title 

Teaching  Time 
Suggested 

T-258 

Introduction 

Change  in  a  System 

,     35-40  min.  ^ 

T-26Q 

Development 

Working  with  Variables 

35-40  min. 

T-262 

Enrichment 

More  Wobble  Systems 

40-45  min. 

T-263 

App  1  icat  ion=*» 

Sports  Variables 

20-25  min. 

T-264 

Evaluation 

Name  the  Variables 

15-20  min. 

B.    MATERIALS:    See  list  on  page  T-255. 

FILMSTRIP  INFORMATION:    Film^trip  Set  VIII,  Moving  and  Mixing, 

use  in  this  unit. 

is  appropriate  for 

INTRODUCTION:   .Lesson  Cluster  3A-2    Variables  in  Systems 

Page  T-258/S-142    Change  in  a  System  (35-40  min.) 

PURPOSE:    To  introduce  the  concept  of  variable  and  to  demonstrate  how  changes  occur 
within  a  system  when  a  variable  is  manipulated. 

PREREQUISITES:    Exposure  to  the  concept  of  reflection  of  light. 

s 


ADVANCE  PREPARATION:  Materia 


For  e^ach  pair  of  students 
have: 

-  flashlights  (make  sure  they 
produce  a  focused  spot  .of 
light) 

-  mirrors 
-clay 

-  ba  I  I  s '  } 

-  textbook 


Background  Information  - 
,    meanings  of  Ute  term  vari 
;  i     refers  to  any  quantity  or 
changed**  Variable  often 
one  experiment  to  another 
Rather,  the  properties  of 

TEACrf I hS SUGGEST  IONS: 


Language  Cards/Key  Signs 

a  f  lash  I ight 

a  mi  rror 

clay 

a  bal  1 

a  variable 

to  reflect 

Identification  Cards 


There  are  many  different 
able.     In  this  unit,  variable 
qualfii;y  of  objects^  that' can  be 

refers  to  the  properties  that  are  changed  in  a  system  from 

Objects  themselves  are  not  the  variables  investigated, 
objects  are  the  yariables  studied. 


ERLC 


1.    To  begin  the  lesson,  display  the  materials  on.a  table.  "  Ask  tffe  children  to  name 
the  objects.    Tell  them  that  'tb&s  &>ujd  be  a  system.    Show  the  children  how  to  ,put 
the  mirror  into  the  clay  to  make  Ft  stand.    G>i  ve  each  pair  of  children  a  flashlight^ 
mirror,  clay,  and  ball. 


»9* 


^5 


117 


2.    Give  the  children  about  fO  minutes  to  "play11  with  the  objects.    Circulate  among 
them,  "tpytng  to  guide  them  towards  the  concepts  of  ref I ect ion,. and  placement  of 
'         objects.    Discuss  theix  findings. 

•    3.    Then  ask  the  children  To  watch  as  you  do  a^demonstrat i on.    Show  the  system  as 

pictured  on  page  142,  column  1.    Ihen  show  the  second  system  from  page  142.  Ask 
what  has  changed. m  r 

4^    Write  the  word  variable  on  the  ooard.    Tell  the  children  that  a  variable  is  some- 
thing^in  a  system  t^at  can  change*    Write  this  definition  on  the  board.  Emphasize 
that  when  you  change  the  variable,  the  interaction  in  a  system  is  different. 

Have  the  children  look  at  page  4143.    Ask  them  to  place  their  objects  as  in  Posi- 
tion A.    Ask  them  the  questions  on  page  143,  column  1, 

6.  Then  have  the  children  change  the  objects  tp  Position  B.    Again  ask  the  questions 
listed  on* page  143,  column  2. 

7.  Ask  the  ghijdren'to  manipulate  the  objects  and  demonstrate  other  variations  in  the 
system.    Have,  each'  pa  i  r  of  children  take  turns  doing  thi-s. 

8.  Ask  the  children  what  the  term  variab le  means.  ^ 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  explain  the  term  variable 

and  demonstrate  how  to  manipulate  a  variable  in  a  system 
«k  ^  to  produce  change. 

*********************** *********** ************************ **************************** 


DEVELOPMENT:     Lesson  Cluster  3A-2    Variables  in  Systems 

Page  T-260/S-144,  Working  With  Variables  (35-40  min.) 

PURPOSE:    To  develop  the  concept  that  many  variables  may  exist  in  a  system  and  to^ 
provide  practice  in  manipulating  variables  in  order  to  produce  changes  in 
a  system.^. >,  ,  -  *  . 


ADVANCE  PREPARATION: 


Materials  -  A  chart  with  directions 
for  making  A  Wobb le  Sys'^ 
tern,  (including  drawings 
t*  if  necessary ) K  i n  language 

appropriate  for  the 
chi I dren . 

-  For  each  pair  of  students 
have:"^ 

-  a  long  piece  of  string 
(1.5  meters ) 

-  4  pieces  of  string  of. 
various  lengths 

-  4  washers 

-  2  chairs  from  classroom 


Language  Car3s/Key  Signs 
a  variable        ,  / 
a  wobb  I  e-  system  * 
a  washer 
r  f»string 
fastest 
slowest 

Identification  Cards 
same  as  Language  Cards 


TEACHING  SUQGESTIONS: 


Write  The  terms'' A  Wobble  System*'on  'the  board.    Display  .the  materials  on  a  table. 
Explain^to  the  ch i 1 dren  that  they  will  be  using  the  materials  tp  make  a  wobble 
system. ,  1 
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2.  Display  the  previously  prepared  chart.    Have  the  children  read  the  directions. 
I  Ha\^e  the  children,  working  ,\  n  pairs,  set  up  their  own  wobble  systems. 

3.  After  they  have  set'ljp  the  systems,  "have  therrt  try  out  their  systems,    /alk  among 
the  children,  and  encourage  them  to  discover  the  best  way  to  swing  the  pendulum 
and,  how  the  pendulums  swing  in  comparison. 

4.  After  about  JO  minutes  of  "guided  play"  ask  the  children,  What  is  the  best  way  to 
"swing  the  washers?     If  they  have  not  discovered  the  best  way,  show  them  the  appro- 
priate method.    Point  out  the  importance  of  avoiding  contact  with  the  other  pendu- 
lums.    (They  must  be  swung  at  right  angles  to  the  cord  connecting  the  two  chairs.) 

5.  Ask  the  children  what  they  noticed  about  the  speed  of  the  swinging  washers.  Ask 
them  which  washer  swung  the  fastest,  and  which  swung  the  slowest. 

6.  Ask  them  \p  swing  only  one  washer.    Discuss  the  results. 

7.  Ask  them  to  hold  all  c*  the  washers  at  one  end,  near  one  chair  and  then  swing  them. 
Discuss  the  results. 

fc8.    Have  tfc^chi  I  dr^*  list  (on  the  board)  some  variables  in  the  wobble  system  (i.e. 
length  of  string  between  chairs,  tautness  of  string).     It  is  also  important  to^ 
suggest  variables. 

DESIRED  LEARNING  OUTCOME:.    The  children  should  be  able  to  identify  a  few  variables  in 

a  system,  and  discuss  the  changes  resulting  in  -their  mani- 
pulation. 

***************************************^******^ 

ENR I C WENT :    Lesson  Cluster  3A-2    Variables  in  Systems   •  % 
Page  T-262  More  Wobble  Systems  (40-45  min.J 

PURPOSE:    To  further  develop  the  concept  that" man  ipu I  at  ion  of  variables  produces  changes 
in  a  system.    This  lesson  does  not  appear  in  the  student  *fext. 


. Language  Cards/Key  Signs 
vaY\  ab les 

Identification  Cards 


ERLC 


ADVANCE  PREPARATION:    Materials  -  Wobble  systems  from  the 

previous  lesson  < 
-  additional  washers 
^-  stri  n&.  ava  i  I  ab  le  for 
the  students'  u$e  » 

Background  Information  -  Omit  the  last  2  sentences  of 

s  the  text.  »  \ 

TEACHING  SUGGESTIONS:  *  '      '  •  ' 

1.  Have  the  children  reconstruct  the  basic  wobble  system.    Have  them  work  in  fhe  same 
pai  rs  as  before .  « 

J 

2.  Have  a  brief  discussion  of  a  variable.    Discuss  how  variables  can  be  changed  in  a 
system.  1 

3.  v  Tell  the  children  that  this  time  they  may  add  more  variables  to  their  systems.  Give 

them  the  additional  washers  and  string. 
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4.    Ask  the  children  to  try  out  various  changes,  and  then  choose  one  system  to  show 
\      „      the  class  at  the  end  of  the  lessdfV.  '  1  • 

Give  the  children  10-15  minutes  to  develop  their  system.    Wat"k  among  the  groups  to 
1     see  how  they  are  doing.  v 


Have  each  pair  explain  the  variables  in  their  system  and  how  the  system  wc&ks  (i.e. 
comparing  speed  of  movement).    Discuss  the  differences  among  the  different  Systems. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  construct  j*heir  own  systems 

x  a  and  manipulate  the  variables  in  their  systems* 

************************ *****************?**** ********** ******************************* 

\ 

APPLICATION:    Lesson  Cluster  3A-2    Variables  in  Systems 

Page  T-263/S-146    Sports  Variables  (20-25  min.) 

PURPOSE:    To  provide  practice  fn  identifying  variables  in  a  system  and  to  apply  the., 
concept  of  variable  to  an  everyday  situation. 


Language  Cards/Key  Signs 
a  team 

a  softbal I  game 
sports  * 
variable 

Identification  Cards 
same  as  Language  Cards 


ADVANCE  PREPARATION:    Materials  -  textbook 
TEACHING  SUGGESTIONS:  p, 

1.  ,  Have  the  chi  I  drer^  look  at  page  146'.    Discuss  the 

page,  including  the  vocabulary  listed  above. 

2.  Discuss  the  different  ways  a  softbal!  can  be  thrown 
and  hit.    Emphasize  that  these  are  variable's  because 
they  are  not  always  the  same. 

3.,  Ask  the  children -to  explain  'what  is  happening  in  the  pictures  of  Sally  and  Margaret. 
Ask  them  the  questions  listed  then  and  discuss  their  answers. 

4.  Ask  the  children  to  name  their  iavorite  activity  or  sport.    Write  them  on  the  board. 

V 

5.  For  each  activity  listed,  have. the  children  try  to  identify  the  variables  that  make 
a  difference  in  one's  likelihood  of  performing  well.    You  might  point  out  the  vari- 
ables that  the  children  may  overlook:  physical    conditions  of  players,  weather, 
conditions  of  playing  area. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  identify  variables  in  a 

sports  activity  and,  predict  how  variables  may  affect  the 

A  outcome  of  the  activity. 

********** ************ ****************************************************** *********** 

EVALUATION:    Lesson  Cluster  3A-2    Variables  in  Systems 

Page  T-26^/S-147    Name  the  Variables  (15-20  min.) 

:  PURPOSE:    To  evaluate  the  children's  performance  in  relation  to  the  following  objectives 

1.  Identifying  a  variable  in  a  system. 

2.  Determining  the  effect  of  a  variable  in  a  system. 
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ADVANCE  PREPARATION:    Materials  -  textbook 

• 

-  student'  answersheet 
Picture  1  2 

Lanquaqe  Cards/Key  Siqns 

a  pond 

1  i 1 1 y  pads 

objects 
in  system 

frog 
'£  e 

-  * 

snaw 

variable 

identi  fetation  Cards 

TEACHING  SUGGESTIONS: 

> 

1.    Ask  the  children  to  look  at  the  pictures  on  page  147. 

Have  the  children  name  the  various  objects  in^both  systems  (in  no  particular  order).. 
Write  these  on  the  board. 


2.  Pass  out  the  student  answersheet.    Explain  how  it  is  to  be  filled  in.  Ask^the 
children  to  look  at  page^14?  apd  fiH  in  the  chart. 

3.  < After  the  children  have  completed  their  papers,  discuss  thei  r,  answers . 

4.  If  a  child  correctly  answers  the  questions,  you  may  assume  that  he  or  she  has  demon- 
strated the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the.  next  cluster. 

******************* ****************************************** ******* *******#************** 
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Unit  3  Interaction  and  Energy 
Part  A  InteractFon,  Lesson  Cluster  3A-3 


CLUSTER  OUTLINE 


# 

Page 

Teaching  Strategies 

\  » 

Lesson  Title 

Teaching  Time 
Suggested 

T-270 
T-272 
T-274 
T-275 

T-276 

Introduction  A 
Deve lopment 
Deve lopment 
App 1 i  cat  Ton 

Ev^I uation 

Energy 

Moving  Systems 

Energy  Givers  You  Cannot  See 

Moving  Systems  in  Your 

Classroom 

Energy  Givers  and  Receivers 

35-40  min. 
20-25  min. 
20-25xtfin, 
t%  25-30  min. 

V^0-25  min. 

V  v 

B,    MATERIALS:    Add  the  following  to  the  materials  list  on  page  T-267 

-  show  box  full  of  heavy  objects 

-  2  ping  pong  ba 

$  :  -  • 

FILMSTRIP  INFORMATION:    Filmstrfp  Set  VIII,  Moving  and  Mixing,  is. 

use  in  this  unit. 

appropriate  for 

INTRODUCTION:  /Lesson  Cluster  3A-3    Energy  in  Systems 

Page  T-270/S- 148    Energy  C35-40  min.)  »  * 

i 

PURPOSE:    To  introduce  the  concept  of  energy  in  systems  and  to  provide  practice  in 
identf fying^moving  systems. 


PREREQUISITES:    Exposure  to  the  concept  of  energy. 

ADVANCE  PREPARATION:    Materials  -  a  shoebox  full  of  heavy 

objects  I  ike  rocks 

-  textbook 

,  -  large  cards  with  words: 

"a  hitting  system,11 
Ma  crashing  system,"  * 
"a  throwing  system," 
"a  pushing  system," 
/  "a  swinging  system," 

na  cutting  system" 

-  tape 


Language  Cards/Key  Signs 

energy 

i  nte raction 

crash  i  ng 

si  i ding 

hitting 

moving  systems\ 

Identification  Cards 

energy  u 

i  nteract ion 

crashing 

si iding 

hi tti  ng 

moving  systems 


Background  Information  -  Energy  Is  all  around  us.  But* 
energy  is  not  an  object  and  cannot  be  observed  direct- 
ly*   We  can  only  infer  the  existence  of  energy  by  observing 
the  changes  in  systems  that  are  brought  about  by  the  interactions  of  objects 


9 

ERIC 


90 


122 


Energy  is  usaily  defined  as  the  .ability  to  do  work,  but  th+^ definition 
is  too  abstract  for  children  at  this  level ,     In  this  lesson^  the  children  come'  to 
understand  one  forrrrof  energy    through  a  classification  technique.  Interactions 
are  grouped  according  to  a  similar  effect  occurring  in  each  one.    By  grouping  these 
interactions,  a  common  form  of  energy  becomes  apparent.    The  group  is  named  accord- 
ing to  the  fo£rrt  of  energy  involved,   J  (  v 

stem 


Hitting,  crashing,  and  sliding  sysfems  all  have  the  effpct  of  movement,  There- 
Dre,  tl 
ith  mo- 
vol ved. 


fore,  they  all*  involve  energy  Of  motion  (kinetic  energy  ).|  These  and  other  systems 
with  motion  energy  may  be  called  moving  systems  to  indicate  the  form  of  energy  in- 


TEACHING  SUGGESTIONS: 


1.  Place  the  shoe  box  on  one  end  of  <a  table  in  front  of  the  class.    Place  a  piece  of 
■   tape  in  front  of  the  box  and  another  piece  at  the  other  end  of  the  table. 

t  m  - 

2,  Ask  the  children  how  you  could  get  'the  box  from  one  mark  to  the  other  without  tak- 
ing it  off  the  table.     (Sliding,  pushing,  moving).    Ask  them  the  name  of  the  sys-" 

*  .tern,  •  .  >  \ 

3,  Write  the  word  energy  on  the  board.    Ask  the  children  to  tell  you  about  ene'rgy. 
Encourage  the  children  to  describe  energy  in  terms  of  the  movement  of  objects. 
Relate  the  discussion  of  energy  to  the  pushing  system  which  they  were  using, 

4.  Have  the  children  look  at  pages' 148-149,    Read  the  text  to  the  children  (page  148) 
♦using  the  language  cards  as  the  words  appeafc. 

5.  Ask'the  children  to  name  the  systems  pictured  on  these  two  pages.    Then  ask  them 
to* describe  the  effect  energy  has  had  jn  each  system, 

6,  Ask  the  children  what  is  the  same  about  the  three  systems.  If  necessary,  explain 
that  all  objects  are  moving  in  the  system.  Write  the  words  moving  systems  on  the 
board. 


7,  flfcad  the  text  from  page  149  to  the  children.    Relate  the  idea  of  energy/moving 
systems,  - 

8,  ^sk  the  children  to  think  oj  pther  moving  systems.    To  encourage  their  thinking, 
display  the  large  cards  one  by  one. 


9,    After  "the  completion  of  the  lesson,  make  a  bulletin  board  with  the  large  cards  and 
any  pictures  that  the  children  can  -find  in  magazines  or  draw  themselves  (pos^jbly 


as  homework, ) 


DESIRED  LEARNfNG  OUTCOME:    The  children  should  be  able  to  explain  how  objects  may  have 

motion  energy  and  identify  moving  systems, 
**********^********************^^ 

DEVELOPMENT:    Lesson  Cluster  3A-3    Energy  in  Systems 

F*age  T-272/S-150    Moving  Systems  (20-25  min.) 


PURtoSE:    To  introduce  the  concept  of  energy  transfer  from  an  energy  giver  to  an  energy 
*   receiver  in  a  movi ncf  system, 
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PREREQUISITES:    The  ability  to  write/understand  sentences  -  noun  and  verb  and  direct 
object.  * 

Note:    Similar  pictures  used  in  this  lesson  could  be  used  in  a  previous  language  lesson, 

fa>  help  students  develop  skill  in  writing  N  +* V  +  DO  (noun  +  verb  and  direct 

object  sentences).    This  could  then  be  reinforced  in  the  science  fesson  by  having 

.   the  students  write  a  sentence  about  the  picture,  and  then  note  who  is  the  energy 
receiver  and  who  is  the  energy  giver. 


ADVANCE  PREPARATION: 


Materials  -  shoebox  filled. with  heavy 
objects  ready 

-  textbook 

-  pictures  from  magazines 
showing  energy  givers 
and  receivers  mourvted  ' 
on  heavy  cardboard 

-  title  for  bul letin 
board  -  Energy  Givers  and  Energy  Receivers 


Language  Cards*/ Key  Signs 
the  energy  giver 
the  energy  receiver 


Identification  Cards* 


TEACHING  SUGGESTIONS:  1  ,  - 

1.  Place  the  shoebox  on  the  table  again.    Ask  the  children  what  system  they  used  pre- 
viously.   Ask  a  child  to  demonstrate. 

2.  Hold' up  th^  language  caVds  -  the  energy  giver  and  the  energy  receiver.    Ask  the 
children  if  they  can  guess  what  they  mean.    Explain  the  two  terms  in  relation  to, 

*  the  box  and  ch i I d.  >  - 

/  .  *        •  ' 

3.  Have  the  children-  look  at  pages  150-151.    Read  the  text  on  150  to  them.    Ask  the 

Children  to  think  of  a  sentence  about  the  boy  and  the  ball.  Write  it  on  the  board. 
Ask  who  is  the  energy  receiver/energy  giver.    Underline  or  circle  each  one. 

4.  Go  through  the  cyj-her  pictures  in  the  same  way,  asking  for  a  sentence  first,  then 
asking  who  the  gf ver/recei ver  is. 

5.  (The  following  activity  could  be  done  as  a"  cont  i  nuat  ion  of  the  lesson,  or  as  a  re- 
view of  the  language  Jesson. )    Group  the  children  in  p^irs.    Give  each  pairr4  or  5 
pictures,  and  a  piec&Of  paper.    Have  the  following  directions.    "Write    a  sentence 
for  eap^h  picture^-   Uffder  line  the  energy  giver.    Circle  the  energy  receiver." 

(Di reef  ions  could  bS  modified  according  to  their  language  level.)  Use  these  papers 
and  pictures  along^with  the  title  as  a  bulletin  board. 

^-DESIRED  LEARNING  OJtfTOSME:    The  children  should  be^able  to  identify  the  energy  givers 

and  energy  receivers  in  moving  systems. 
******************************************************************** 

DEVELOPMENT:    Lesson  Cluster  3A-3    Energy  in  Systems 

Page  *T-274/S-152    Energy  Givers  You  Cannot  See  (20-25  min.) 


PURPOSE:    To  further  develop,  the  concept  of  energy  transfer  in  moving  systems  by  pro- 
viding practice  in  inferring  the  identity  of  energy  givers. 


ADVANCE1  PREPARATION:  Materials  -  ping  pong  ball(s) 
«  -  textbook 
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Language  C^rr<js/Key  Signs 
sailboat'^    31  ^ 


TEACHING  SUGGESTIONS: 

1.    Place  one  or  two  ping  pong  balls  on. a  table.    Have  the 
children  sit  around  the  table,  placing  their  arms  under 
the  table. 


Language  Cards 


2i    Tell  them  that, they  are  going  to  play  a  game.    They  will  blow  on  the  ball  and  try 
to. keep  it  on  the  table.    The  person  who  lets  the^bal I  go  off  the  table  is  out. 
Play  this  for  a  few  minutes. 

3.  Stop  the  game  and  ask  the  children  to  name  the  energy  gi ver/rece i ver. 

4.  Have  .the  children  look  at  page  152.  Read  the  text  to  them.  Ask  them  to  i-tferitify 
the  gi ver/recei ver.  Be  sure  that  they  understand  that' the  wind  and  not  the  child 
i  s  the  energy  gi  ver. 

5.  With    the  sailboat  picture,  a  child  might  name  the  water  as  an  energy  giver.  Agree 
that  this  may  also  be  an  energy  giver,  but  point  out  that  the  class  should  name 

an  energy  gfver  that  they  cannot  see  (wind). 

6.  The  idea  of  inferred  energy  givers  may  be  difficult  for  some  children.     If  this 
happens,  more  hands-on  examples  might  help  (pinwheel,  etc.). 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  name  an  energy  giver  that 

they  cannot  see  in  a  system. 
**************************************** ***************** *******  *******j^************** 

s 

APPLICATION:    Lesson  Cluster  3A-3    Energy  in  Systems 

Page  T-275/S-q53    Moving  Systems  in  Your  Classroom  (25-30  min.) 

PURPOSE:    Torapply  the  concepts  ©fmoying  system  and  energy- gi ver ^and  energy  receiver 
to  systems  in  the  classroom. 


ADVANCE  PREPARATION:  Materials  -  textbook 
TEACHING  SUGGESTIONS: 


1.    Have  the  childrenlook  at  page  J53.    Discuss  each 
picture.    Ask  what/who  is  the  gi ver/recei ver. 


Language  Cards/Key  Signs 
a  shade 

Identification  Cards 


2.  Ask /the  children  to  look  in  the  i  r_  classroom  and  fjnd  energy  systems-and  to  describe 
the  system  and  the  energy  givers  and  receiver. 

3.  Write  their  ideas  on  the  board  using  a  format-  like  this: 


Movinq  System 

Energy  Gi  ver 

^Energy  Receiver 

4. 

? 

T 
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4.    Discuss  the  childrens*  ideas,  as  they  are  written  on  the  board. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  identify  the  energy  givers 

and  energy  rftpeivers  in  moving  systems  In  their  classroom. 
***********^***  **************  ^^^^^^^^^f^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

EVALUATION:    Lesson  Cluster  3A-3    Energy  in  Systems 

"    Page  T-276/S-154  Ene'rgy  Givers  and  Receivers  (20-25  min.) 

PURPOSE:    To  evaluate  the  children's  performance  in  identifying  energy  givers  and 
energy  receivers  in  moving  systems. 

^IVANCE, PREPARATION:  'Materials  -  textbook 

-  student  answersheet 

TEACHING  SUGGESTIONS: 

v 

1.  Introduce  the  lesson  by  explaining  to  the  children  that  they  will  be  asked  to. 
identify  energy  givers  and  energy  receivers  as  they  did  before. 

2.  Give  each  child  the  materials  to  be  used  in  completing  the  lesson. 

3.  Discuss  the  directions  on  page  154.    Answer  any  questions  which  the  students  have. 

4.  Be  sure  they  understand  what  to  do  before  you  allow  them  to  begin  working. 

5.  fove  around  the  room,  checking  the  childrenfs  work  and  offering  suggestions  when 
necessary. 

6.  When  Everyone  has  finished  or  when  you  feel  sufficient  time  has  elapsed,  collect 
the  papers  and  review  the  answers. 

s  * 

7.  If  a  child  correctly  identifies  most  of  the  energy  givers  and  energy  receivers, 
you  may  assume  that  he  or  she  has  demonstrated  the  objective  for  the  cluster  and 
is  ready  to  go  on  to  the  next  cluster* 

a.    For  further  information  evaluation,  have  the  children  turn  back  to  page  133  and 
look  at  the  picture  that  introduces  Part  A.    Ask  them  why  they  think  that  particu- 
lar picture  was  used  to  introduce  the  part  that  they  have  just  completed.  Suggest 
that  they  look  for  c^ues  in  the  part  title  and  in  the  cluster  titles  on  pages  134, 
142/  and  148.    The  children  should  be  able  to* 

a.  identify  the  picture  as  a  system; 

b.  list  the  objects  in  the  system  (children,  ball,  net); 

c.  describe  interactions  in  the  system  Chitting  the  ball); 

d?    describe  variables  in  the  system  Chow  hard  the  ball  is  hit,  how  high  the  ball 
'    is  hit,  the  height  of  the  -net,  the  height  of  the  children,  whether-the  ball 
hits  the  net,  how  fast  the  children  move  or  how  high  they  jtfnp); 

e.  identify  the  system  as  a  moving  system; 

f.  'identify  energy  givers  and  energy  receivers  in  the  system  Cenergy  giver: 
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«    Level  3   |Jnit  3    Interaction  apd  Energy 
Part  B    Energy,  Lesson  Cluster  3B-1 


A.    CLUSTER  OUTLINE 


Page 

Teaching  Strategies 

j 
$ 

Lesson  Out  1 ine 

Teaching" Time 
Suggested 

T-782 

Introduc  jflfn 

Many  Kinds  of  Energy 

35-40  min. 

T-284 

Development, 

Magnetic  Energy  * 

25-30  hin. 

T-285 

*  Development 

More  About  Magnetic 

25-30  min. 

Energy 

lT-286 

Development 

Motion  -  How  Far? 

35-40  min. 

rT-268 

Appl i cat ion 

Where  is  the  energy 

35-40  min. 

^OTE:  Delete  Wrap-up 
B,  MATERIALS 


Add  the  following  to  the  materials  list  on  page  T-279: 

-  flashlight 

-  toy  drum 

-  matches 

-  shoe  box  (used  in  Cluster  A-3) 

-  various  shapes  of  magnets 


*  INTRODUCTION: 


Lesson  Cluster  3B-1    Ki  nds  of  Energy 
Page'  T-282/S-156    Many  Kinds  of  Energy  (35-40  min.) 


PURPOSE:  To  introduce  the  concept  that  energy  has  many  forms  besides  motion, 
PREREQUISITES:    Previous  experience  wi th  the  various  forms  of  energy. 


ADVANCE  PREPARATION:    Materials  -  shoebox  from  A-3 

flashlight 
matches  L 
toy  drum 
a  magnet 
a  textbook 
pictures  cut  from 
/    magazines  showing  forms 
of  energy 

lettering  for  bulletin 
board:  Kinds  of  Energy 

TEACHING  Sl/GGESTIONS: 

1.    Place  the  objects  on  a  table  In  front  of  the  class.    Ask  a  child  to  explain  the 
"shoebox  system."    Remind  them"  that  was  an  energy  system  of  motion.    Write  motlorv 
on  the  board.  .  . 


Language  Cards/Key  Cards^ 
motion 
heat 

electricity  * 
magnetic 
sound 
energy 
light 

Identification  Cards 
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2. 


3. 


Tell  this  class  that  energy  has  different  forms.    Ask  them  to  look  at  the  flash- 
light.   Ask  what  type  of  energy  system  is  this?    Write  their  response  on  the 
board.    Do  this  for  the  'Other  metals. 

fl 


'hen  ask  the  children  to  look  at  page  156-157.  Discuss  feach  picture;  name  th€ 
type  of  energy.  m  "** 


Ask  the  "class  the  questions  on  page  157.. 
the  energy  type.  J 


Write  the  name  of  the  object  next  to 


5. 


Show  the  children  the  pictures  one  at  a  time, 
the  picture  and  which  energy  system  is  shown, 
next  to  the  energy  type. 


Ask  them  which  objects  are  in 
Put  the  pictures  on  the  board 


6. 


In  conclusion,  tell  th§  children  that  they  are  going  to  study  magnetic  energy. 
You  may  wish  to  encourage  them  to  bring  to  class  magnets  or  other  interesting 
objects  to  test  wi thtmagnets. 

DESIRED  LEARNING  OUTCOME:    The  childr&Tf  should  be  able  to  identify  several  forms 

of  energy  in  different  systems. 
********************************************************************* 


DEVELOPMENT: 


Inefgy 


Lesson  Cluster  3EM    Kinds  of  Energy 
Page  T-284/S-158  Magnetic  Energy  (25-30  min.) 


ADVANCE  PREPARATION:  Materials 


a  variety  of  magnets 

2  bar  magnets 

10  paper  cl ips  for 

each  student 
tektbook  (optional) 


BACKGROUND  INFORMATION:  Magnets  attract  iron,  steel,  and 
some  other  metals.  So  magnets  can  make  objects  containing 
these  metals  move.  Such  objects  are  magnetic  ♦materials^* 
The  ends  of  a  bar  magnet  are  known  as  the  north  and  squfrh 
poles.  The  north  pol,e  of  one  magnet  attracts  the  sou^fi 
pole  of  another,  like  poles  repel. 

Magnetic  attraction  is  usually  referred  to  as  a  force 
(magnetic  force  field),  but  this  concept  is  too  abstract 
for  children  at  this  level.     In  this  cluster,  the  children 
come  to  understand  magnetic  attraction  (force)  by 

observing  motion  of  objects  that  are  attracted  by  magnets.    The  motion  of  these  objects 
implies  energy  in  the  magnetic , systems.    This  type  of  motion  energy  is  referred  to  as 
magnetic  energy  throughout  this  cluster,  to  indicate  that  magnets  can  cause  visible 
movement  of  objects.  r* 


Language  Cards/Key  Signs 
a  magnet  to  attract 
a  horseshoe  to  ^repel 
a  rectangle  $ 
round  magnetic  energy 
a  bar  magnet 


Identification  Cards 
a  magnet  to  attract 
a  horseshoe  to  repel 

rectangle 
round  magnetic  energy 
a  ba<:  magnet 


TEACHING  SUGGESTIONS:  *■ 

1.  Write  the  word?  a  magnet  and  magnetic  energy  on  the  board.    Ask  if  any  of  the 
chifdren  know  what  a  magnet  is. 

2.  Display  the  various  magnets  on  a  table.    Have  the  children  sit  around  the 
table.    Place  some  paperclips  on  the  table.    Allow  the  children  to  explore  the 
various  kinds  of  magnets.  * 

3.  After  the  children  have  used  the  magnets,  or  during  their  exploration,  give  them 
the  name  for  each  type  of  magnet. 
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4,    Then  put  those  raagneta  away,  and  give  a  pair  of  bar  magnets  to  each  'child, 
along  with  -10  paperclips* 


5.  Ask  the  chijdren  to  use  one  magnet  and  some  paperclips.    Discuss  the  result. 

6.  Then  ask  all  the  children  to  use  two  magnets.    Have  them  place  one  magnet  on  tfee 
table,  and  move  the  other  magnet  toward  the  first.    Then  have  them  change  ends; 
(Note:    This  can  be  done  as  ah  exploration,  without  any  explanation  from  the 
teacher.)    Discuss  these  results.    During  the  discuss  left';  vemphasize  +he  words 
attract  and  repel.    Have  the  children  use  them  in  the  discussion. 

DESIRED  LEARNING  OUTCOME:    The  children  should'be  able  to  describe  the  eVfect  of  a 

magnet  placed  near  a  paperclip  and  the  effect  of  two 

magnets  placed  near  each  other. 
************************************************ 


'DEVELOPMENT:    Lesson  Cluster  3B-1    Kinds  of  Energy 

Page  T-285/S-159    More  About  Magnetic  Energy  (25.-30  min.) 

PURPOSE:    To  develop^the  concept  thatronly  certain  kinds  of  objects  are  attracted  by 
a  magnet  ^ 


Language  Cards/Key  Signs 
(Names  for  objects 
collected  by  students) 

Identification  Car*ds 


ADVANCE  PREPARATION:    Materials  -  contnon  household  objects* 
)  ong  bar  magnet  for  each 

ch  i  I  d 
student  worksheet 
£opy  of  student  worksheet 
on  chart  paper  -  with 
enough  spaces  for  many 
^objects  (tape  it  on  board) 
textbook  (opticfnal) 
'tray^and  bar  magnet  for  each 
child 

*Ask  the  children  to  bring  in  some  small,  common  household  objects  such-es  those 
-*shown  on  page  159.    Emphasize  that  they  should  bring  several^di  f ferent  kinds  of 
materials  (plastic,  wood,  metal,  fabric,  glass,  paper,  etc*). 


STUDENT  WORKSHEET 


Object 

Interacts  with  magfTet 

yes 

 ^ — E  

no 

TEACHING  SUGGESTIONS:  , 

1»    Have  a  few  of  the  children's  objects  and  a  magnet  an  a' table  in  front  of  the 
class.    Write  the  word  interact  on  the  board.    Tell  the  children  that  they  are 
going  to  find  out  if  objects  *^j|^c*  w'*h  a  magnet.  Z^"**"**^ 

Pass  out  the  student  worksheet,  treys  and  magnets.    Explain  the  worksheet  to 
ih^  class.    Ask  the  children  to  place  their  objects  in  their  trays. 
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3.  As  the  children  are  working  on  the  worksheet,  jooye  around  the  room  to  help  with 
naming  or  spell'ing  the  names  of  their  objects.    As  each  child  finishes,  have 
them  write  a  few'  of  their  objects  from  each  column,  on  the  large  chart  paper1, 

4.  When  all  the  chi Idren' have  completed  the  work,  discuss  the  results. 

5.  Encourage  the  children  to  make  a  generalization  about  the  objects  magnets  attract.  • 
(Magnets  do  not  attract  non-metal  objects,  and  magnets  attract  onjy  certain  metal 
metal  objects,  such  as  iron  or  steel.) 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  describe  the  kinds  of  . 

objects  that  magnets  attract  and  da'not  attract. 
*************************************^^ 

DEVELOPMENT:  *  Lesson  Cluster  3B-1    Kinds  of  Energy 

Page  T-286/S-I60    Motion-How  Far?    (35-40  min.) 

PURPOSE:    To  provide  practice,  in  identifying  and  manipulating  variables  in  a  magnetic 
system.  \ 


Language  Cards/Key  Signs 

a  variable 

a  distance  tester 

Identi  f ication  Cards 

a  variable 

a  distance  tester 


textbook  (optional) 

draw  a  cm  distance  tester 

on  the  board  or 

transparency 

^BACKGROUND  I NGORMAT I ON :    A  magnet  can  attract  magnetic  materials  without  touching 
them.    Thi's  is  possible  because  the  magnetic  attraction  extends  throughout  an  area 
around  the  magnet,  called  the  magnetic  field.    Generally,  magnetic  materials  will 
be  attracted  most  strongly  by  certain  parts  of  a  magnet.    For  example,  the  ends 
(poles)  of  a  bar  magnet  attract  objects  more  strongly  than  the  middle. 

TEACHING  SUGGESTIONS: 

1.  Show  the  children  the  magnet,  paperclip  and  distance  faster.    Ask  the  children 
if  this  could  be  a  system,  and  if  they  could  tell  you  what  type  of-  system  it 
is  ^energy  system,  motion  system,  magnetic  system). 

^Explain  'thfe^use  of  the  distance  tester. 

2.  Write  the  word  variable  on  the  board.    Review  this  concept.    Ask  the  children  to 
suggest  possible  variables  in  this  system.    Guide  them  to  make  suggestions 
similar  to  those  tests  on. pages  160-161. 

j 

3.  As  an  idea  is  expressed,  write  or  draw  it  on  the  board  and  number  it.  Encourage 
them  to  develop  at  least,  four  tests. 


ADVANCE  PREPARATION:    Materials  -  Make  up  a  worksheet  on 

which  are  four  centimeter 
*  distance  testers  as  on 

page  160.    Cut  up  the 
/  sheets.    Give  four  to 

each  chi Id. 
one  magnet  and  one  paper 
"    .  clip  for  each  student' 

and  crayons 


4.    Pass    out  a  magnet,  paperclip,  four  distance  testers  and  crayons  to  each  child. 
Ask  them  to  try  each  test,  making  sure  they  number  their  papers  according  to 
what  is  on  the  board.    Move  around  the  room  to  check  their  progress. 
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5.  After  the  children  have  finished  their  testing,  have  them  share  their  results. 
Discuss  any  differences  that  may  have  arisen  among  the  results.    Ask  tttem  the 
auestrons  listed  on  page  161.  ^      ~  * 

'  ->  * 

6.  Ask  the  children  to  speculate  on  the  reasons  for  the  difference  (If  any)  created 
when  the  position  of  the  paper  clip  is  changed.    Also  ask  what  might  be  the  ^ 
reason  for  the  difference  created  when  the  position  of  the  magnet  is  changed^  ~ 
but  do  not  explain  the  answer  at  this  time.    This  will  be  investigated  in  the 

next  lesson.  ^ 

7.  To  extend  the  concept  that  magnets  can  move  objects  without  touching  tfcem,  */ou 
•    may  want  to  demonstrate  how  a  paper  clip  moves  about  on  a  sheet  of  paper  when 

a  magnet  is  mfcved  against  the  underside  of  the  paper.    Have  two  chi  Idren  hold 
the  ends  of  a  sheet  of  paper  to  suspend  it  in  the  air  so  you  can  do  the 
demonstration.        A  v 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  identify  variables  in  a 

magnetic  system  and  describe  the  effects  of  manipulating 

the  variables. 
************************************************ 

APPLICATION:    Lesson  Cluster  3B-1    Kinds  of  Energy 

Page  T-228/S-161    Where  is  the' Energy  (35-40  min.) 

PURPOSE:    To  apply  what  the  children  learned  about  variables  in  a  magnetic  system  to 
the  study  of  the  strength  of  the  magnetic  field  of  a  bar  magnet. 


Language  Cards/Key  Signs 
i  ron  f i I i  ngs 

Identi  fication  Cards 


ADVANCE  PREPARATION:    Materials  -  salt  shakers  with  iron 

f i I ings 
textbook 

paper,  2  sheets  for  each 
child 

drawing  paper  (optional: 
see  TS-11) 

(^BACKGROUND  INFORMATION:    The  greatest  amount  of  energy  is  found  when  either  pole  of 
y  bar  magnet  interacts  with  a  magnetic  object.  In  the  previous  lesson,  the  children 
received  an  introduction  to  the  differences  in  attraction  along  a  bar  magnet  when 
they  manipulated  variables  in  the  magnetic  system.    This  lesson  develops  the  concept 
of  magnetic  field  as  the  children  investigate  how  a  bar  magnet  interacts  with  iron 
filings.    The  children  then  relate  what  they  know  about  the    variables  in  the  system 
to  the  results  of  their  investigation. 

When  a  bar  magnet  is  placed  over  or  under  aC  sheet  of  paper  sprinkled  with  iron 
filings  (a  magnetic  material),  the  filings  will  arrange  themselves  in  a  pattern 
that  reflects  the  magnetic  field  of  the  magnet.    The  concentration  of  iron  filings 
will  be  thick  at  the  poles  of  the  magnet  and  thin  nearthe  middle  of  the  magnet. 
Figure  3-2  shows  what  the  patterns  should  look  like.  * 

TEACHING  SUGGEST  IONS :> 

1.     Introduce  the  lesson  by  reminding  the  class  of  the  variable  they  investigated 
in  the  previous  lesson.     In  particular, -review  the  results  of  the  tests  per- 
formed with  the' magnet  in  two  different  positions,  referring  the  class  to  the 
"pictures  on  pages  16Q-16K    You  may  want  to  show  the  children  the  marks  made 
on  one  o'f  their  centimeter  distance  testers. 
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2.  Have  the  children  look  at  page  162.    Discuss  the  materials  "that  will  be  used 
during  the  experiments.    Ask  theft  to  predict  what  wi  I  I  happen  when  the  magnet 
Is  moved  toward  the  iron  filings  based  on  their  previous  investigation.  Do 
not  tell  them  the  answer. 

3.  Give  each  child  a  magnet  and  a  sheet  of  unl/ned  paper.  You  may  also  want  to 
distribute  pieces  of  plastic  food  wrap  ana  instruct  the  children  to  wrap  the 
magnets  in  them.  (The  plastic  wrap  makes  it  easy  to  remove  the  iron  filings 
from  tjje  magnets  later.) 

4.  Give  the  salt  shakers  filled  with,  iron  filings  on  their  papers  and  pass  the  # 
shakers  on  to  the  next  children  until  everyone  is  finished.    Also  tell  the 
children  to  keep  their  magnets  away  from  the  f i I i ngs *unt i I  the  experiment 
begins. 

5.  Explain  the  directions  for  the  activity.  You  may  want  to  demonstrate  the  pro- 
cedure as  you  are  explaining  it.    Then  have  the  children  do  the  activity 
themselves. 

6.  Discuss  the  answers  to  the  questions  on  page  162.    Have  them  compare  their 
results  with  their  predictions  made  at  the  beginning  of  the  lesson. 

7.  Collect  all  the  magnets  (still  wrapped    in  plastic  wrap,  with  the  iron  filings), 
'the  sheets  of  paper,  and  the  salt  shakers. 

8.  To  extend  this  lesson,  you  could  put  a  magnet  (without  plastic  wrap)  under 
a  sheel"  of  paper  sprinkled  with  iron  filings  to  demonstrate  the  pattern 
formed  by  the  filings  (see  Figure  3-2).    You  may  need  to  tap  the  paper  or  table 
to  get  the  filings  to  move.    Have  the  children  compare  the  result  with  the 
results  of  their  previous  experiment.    Explain  that  magnetic  attraction  operates 
even  through  certain  materials,  and  rertind  the  children  of  the  previous  demon- 
stration witha  paper  clip.    Likewise,  a  magnet  wrapped  in  plastic  wrap  still 
attracts  iron  filings. 

8.    Continue  the  demonstration  by  sprinkling  iron  filings  on  two  more  sheets 
of  paper  and  then  placing  two  magnets  under  each  sheet.    For  one  sheet,  the 
magents  should  have  like  ends  facing  each  other  but  not  touching.    For  the 
other  sheet,  unlike  ends  should  face  each  other  but  not  touch.    Ask  the 
children  to  describe  the  resulting  patterns.    Sample  patterns  made  with  two 
magnets  are  shown  in  Figure  3-3.    Remind  the  children  of  their  findings  with 
two  magnets  in  lesson  (2)  on  page  158. 

10.  To  familiarize  yourself  vfith  the  possible  outcomes,  you  may  want  to  experiment 
with  the  magnets  before  you  do  these  demonstrations  with  the  children. 

11.  This  demonstration  may  be  further  extended  by  having  the  children  draw  the 
different  patterns  formed  on  the  paper  by  the  magnets  and  iron  filings.  You 
may  want  to  display  the  drawings  in  the  classroom. 

tj 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  descri be  'di f ferences  in 

amount  of  energy  in  a  bar  magnet  system'. 
************************** ####*####################**** ************ 
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Level  3    Unit  3    Interaction  and  Energy 
Part       Energy,  Lesson  Cluster  3B-2 


A.    CLUSTER  OUTLINE: 


Page 

Teaching  Strategies 

Lesson  Title 

Teaching  Time 
Suggested 

T-296 

Introduction 

Control  1 ing  Energy 

40-45  min. 

T-299 

' Development 

More  and  More  Energy 

30-40  min. 

T-300 

Development 

Target  the  Energy 

35-40  min. 

T-301 

App 1 icat ion 

Giving  Energy 

20-25  min. 

T-302 

Eva  1 uation 

Energy  Control 

20-25  min. 

3.    MATERIALS:    See  list  on  page  T-293. 

FILMSTRIP  INFORMATION:    Filmstrip  Set  VIII,  Moving  and  Mixing,  is  appropriate 

for  use  in  this  unit. 

INTRODUCTION: 


Lesson  Cluster  3B-2    Making  Energy  Changes 
Page  T-296/S-164    Control  I ing  Energy  (40-45  min.) 


PURPOSE:    To  introduce  the  concept  of  control  of  the  amount  of  energy  transferred  in 
a  moving  system. 


ADVANCE  PREPARATION: 

Background  Information:    A  pendulum  is  usually  a  weight 
suspended  from  a  .fixed  point  by  a  thread  or  wire.  If 
this  weight  is  pulled  to  one  side  and  released,  gravity 
causes  it  to  swing  back  and  forth  at  a  regular  rate. 
In  this  lesson,  the  children  make  a  pendulum  by  attach- 
ing one  end  of  a  string  to  a  plastic  filmstrip  case 
(small  weight)  and  tying  the  other  end  to  a  pencil 
taped  to  a  table  top  (fixed  point). 


Language  Cards/Key  Signs 

string 

a  penci  I 

tape 

a  f  i Imstri p  ca£e 

a  centimeter 

a  pendulum 

an  energy  giver 

an  energy  receiver  


Materials  -make  a  chart  (transparency)  on  directions  for  making  the  pendulum  in 
language  the  children  can  read 
-for  t^ph  pair  of  children: 

-f i Imstrip  case  v 

-penci I 

-tape 

-centimeter  scale  (T491-492) 
-string 

Note:    See  teacher's  guide  (T296)  for  directions  on  construction. 
TEACHING  SUGGESTIONS: 

1,     Introduce  fhe  lesson  by  writing  the  term  pendulum  on  the  chalkboard.    Help  the 
children  with  the  pronunciation.    Ask  if  anyone  knows  what  a  pendulum  is. 

;     Explain  that  a  pendulum  is  usually  a  string  with  a  y^ight  hanging  on  it  and  thaVv 
a  pendulum  can  swl*ng  back  and  forth.    Show  the  children  the  kind  of  pendulum 


101. 


they  wijl  be  using.    You  may  want  to  mention  some  examples  of  where  a  pendulum  . 
may  be  founu  in  a  home  (in  a  clock,  for  example), 

2.  Review  the  concept  of  energy  giver  and^  energy  receiver  (energy  goes  from  an 
energy  giver  to  an  energy  receiver  in  an  interaction).    Remind  the  children  of 
their  study  of  energy  givers  and  energy  receivers  in  moving  systems,.    Ask  them 
to  give  examples,  so  you  can  be  sure  they  rec^fl  and  understand  the  croncept. 
Also  review  the  concept  of  variable  (something  in  a  system  that  can  change). 

3.  Divide  the  cjass  into  pairs.  Have  the  children  turn  to  page  164  as  you  distri- 
bute the  materials  for  Step  A  (filmstrip  cases,  string,'  and  tape). 

4.  Have  the  children  o'pen  their  books  to  page  164.  Hand  up  the  directions  for  the 
pendulum  (chart)  oh  the  board.  Have  the  children  take  turns  reading  the  direc- 
tions. Demonstrate  the  procedure  for  knotting  or  taping  the  string.  Make  your 
model  pendulum  available  for  examihat ion  ,by  the  children.  As  the  children  con- 
struct their  pendulums,  move  around  t|>e^room  providing  help  and  making  sure  the 
strings  are  attached  properly. 

5.  Pass  out  en  index  card  and  cent injeter .scale  (ApoendW  IX.   Have  the  children  read 
the  directions  for  these  two  things  from  the  chartf.    Have  the  children  put  the 
materials  "together. 

6.  Distributer  three  pencils  to  each  pair  of  children. 

7.  After  making  sure  that  the  cards  ,and  scales  are  completed  correctly,  distribute 
more  tape,  and  have  the  children  set  up  the  system  on  a  table  as  shown  under 
step  C.     If  the  pencils  are  sharpened,  tell  the  children  to  turn  the  points  to 
face  the  table  tops  rather  than  away  from  the  table  edges.    This  should  prevent 
injury.    Emphasize  that  when  the  children  tie  the  pendulums  to  the  pencils,  the 
pendulums  should  hang  so  that  they  almost  but  do  not  quite  tbuch  the  floor. 
Point  out  that  after  the  centimeter  scale  is  placed  on  the  floor  under  the 
pendulum,  the  folded  edge  of  the  index  card  should  be  positioned  to  align  with 
the  M0"  on  the  scale.    The  pendulum  should  then  almost  touch  the  fold,  as  shown 
in  the  photograph.    You  may  want  to  have  the  children  tape  the  centimeter  scales 
to  the  floor  to  prevent  them  from  shifting  during  experimentation.    Check  each 
groupfs  set  up  before  you  allow  the  children  to  experiment  with  it. 

8.  Allow  the  children  tfme  to  explore  this  system.    Remind  the  children  to  re- 
lease and  not  push    the  pendulum.    After  they  have  had  time  to  explore,  have  the 
children  look  at  page  165.    Read  the  directions  to  the  children.  Tell  the  children 
to  do  step  D  and  mark  clearly  their  results  on  the  centimeter  scale.  Instruct 
them  to  label  the  mark  with  the  letter  A. 

9.  Read  the  next  set  of  directions  to  the  children.    Have  them  follow  the  directions 
and  label  that  mark  B. 

>■ 

10.  Have  the  children  discuss  the  answers  to  the  numbered  questions.    Ask  them  to 
identify  the  energy  giver  and  energy  receiver  in  this  moving  system  (the  pendulum 
is  the  energy  giver  and  the  card  is*the  energy  receiver).    Some  children  may 
nanpe  the  hand  (or  person)  as  the  energy  giver  and  the  pendulum  as  the  energy 
receiver#    This  is  also  correct,  but  encourage  them  to  think  of  the  interaction 
between  the  pendulum  and  card  instead,  and  then  name  the  energy  giver  and  energy 
receiver.    Also  ask  the  children  to  describe  what  happened  in  terms  of  variables 
(the  variable  they  changed  was  how  far  they  pulled  the  pendulum  before  releasing 
it). 
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11.  Since,  the  pendulums  will  be  used  again  in  this  cluster,  you  may  want  fhe  chil- 
dren to  put  their  names  on  tape  and  affix  it  to  the  outside  of  tjie  filmstrip 
cases.    Have  the  pairs  writetthe  names  of  both  partners  on  the'  index  cards 
and  on  the  back  of  the  centimeter  scales. 

12.  Collect  the  materials  and  save  them  for  the  next  lesson.  Leave  the  pendulums 
attached  to  the  pencils,  so  the  children  only  have  to  tape  the  pencils  to  the 
"tables  to  set  up  the  systems  again. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  construct  a  moving  system* 

and  demonstrate  how  to  control  the  amount  of  energy 

transferred  in  the  system. 
************************************ 

DEVELOPMENT:    Lesson  Cluster  3B-2    Making  Energy  Changes 

Page  T-299/S- 166    More  and  More  Energy  (30-40  min.)  ^ 
•  *  ■ 

PURPOSE;    To  develop  the  concept  that  manipulation  of  variables  allows  one  to  control 

the  amount  of  energy  transferred  in  a  mpving  system. 


Language  Cards/Key  Signs 

a  washer 

a  pendulum 

energy 

to  control 

energy 

a  vari abl e 


ADVANCE  PREPARATION:    Materials  -textbook  (optional) 

-5-6  washers  for  each  pair 
of  chi I dren  * 

-chart  (transparency)  with 
directions  for:  experi- 
ments 

-pendulum  and  card  from 
previous  lesson 

TEACHING  SUGGESTIONS:  ^ 

1.  Ask  the  children  to  set  up  their  pendulums  as  before.    Write  the  word  energy  on 
the  board.    Tell  the  children  that  they  will  be  learning  about  "more  and  mors 
energy."    Pass  out  the  washers. 

2.  Tell  the.  children  they  will  be  able  to  use  the  washers  in  their  pendulum  system. 
Do  not  give    them  specific  directions  on  how  to  use  the  washers.    Allow  the 
children  to  experiment  with  their  pendulum  systems.    Move  around  the  room 
guiding  the  activity. 

3.  After  the  children  have  explored  their  new  system,  ask  them  to  do  the  specific  ' 
aptivities  Jisted  on  page  166.    The  children  can  read  the  directions  from  the 
chart. 

* 

4.  After  the  children  have  completed  the  tests,  discuss  the  results,  using  fhe 
questions  on  page  166  as  a  gu  i  de.    DJ  scuss  how  Changing  the  variables  of  distance 
and  weight  affect  the  amount  of  energy  transferred. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  identify  variables  in  a 

moving  system  and  demonstrate  how  to  cont'rcil  -'the  amount 

of  energy  transferred  by  changing  the  variables. 
************************************************************************************** 


103  l->* 


DEVELOPMENT:    Lesson  Cluster  3B-2    Making  Energy  Changes 

Page  T-300/S-167    Target  the  Energy  (35-40  min.) 

PURPOSE:    To  provide  practice  in  controlling  energy  transfer  in  order  to  control  the 
outcome  of  an  interaction* 

girt? 


Language  Cards/Key  Siqrt 
a  target  . 
a  variable 


ADVANCE  PREPARATION:    Materials  -a  piece  of, construct  ion 
%  paper  and  crayons  for 

each  chi I d 
-te>M*Qok 

-pendu I umvset-up  f  rom 
previous  \esson 

TEACHING  SUGGESTIONS: 

1.  Again  have  the  children  get  into  pairs  and  set  up  their  pendulum  systems.  Pass 
out  the  construction  paper  and  crayons.    Ask  the  children  to  look  at  page  167.' 

2.  Read  the  text  with  the  children.    Have  them  make,  "Smi rk,"  and  put- the  picture 
into 'their  pendulum  system.    Make  sure  that  these  items  are  correctly  positioned. 

3.  Tell  the  children  in  each  pair  to  take  turns  trying  to  hit  Smirkfs  eye  or  nose 
with' the  card.    Remind  them  to  reposition  the  card  on  Smirk's  mouth  after  each 
turn.    Review  the  variables  that  can  be* changed  to  hit  the  target  (how  far 
pendulum  is  pulled  back,  weight  of  pendulum). 

i 

4.  If  any  children  are  unsuccessful,  you  may  want  to  give  them  some  assistance  by 
suggesting  different  ways  to  manipulate  the  pendulum. 

5.  Have  the  children  discuss  the  questions  on  page  167. 

6.  Help  the  children  see  how  the  concept  of  energy  control  applies  to  everyday 
situations,     (e.g.,  baseball  player  controlling  energy  transferred  from  bat  to 
ball.)    Ask  the ^children  to  describe  other  examples.  *  K 

\ 

7.  This  is  the  first  lesson  in  the  cluster  that  uses  these-materials.  However, 
you  may  w,an,t  to  make  the  materials  availabie  for  a  few  more  days  so  that  the 

\       children  can  experiment  with  .them  in  their  spare  time. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  control  the  outcome  of  an 

interaction  by  controlling  the  amount  of  energy  transferred. 
************************************************************** 
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APPLICATION:    Lesson  Cluster  3B-2    Making  Energy  Changes 

Page  T-301/S-168    Giving  Energy  (20-25  min.) 

, PURPOSE:    To  apply  the  children's  knowledge  of  energy  control  to  problem  solving  in 
relation  to  a  moving  system. 


ADVANCE  PREPARATION:  Materials  -textt*6ok 
TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
a  prize 
a  hammer 


1.    Begin  the  lesson  by  having  the  children  look  at  page  168. 

Ask  them  to  tell  you  what  they  think  is  happening  in  the  two  pictures,  and  what 
Is  the  difference  between  them.    Explain  the  story  abodf  Alice. 
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2.  Ask-the  cht^ren  to  identify  the  energy  giver  and  energy  receiver  in  this  sys- 
'  tem  ^eJ$S9w  giver  is  the  hanffler  and  +he  energy  receiver  is  the  ball). 

^  ch '  '  wBmvllk' a ' so  ^e  correc^  'n  naming  Alice  as  an  energy  giver  and  the 
hammer  fijgpPiergy  receiver,  in  the  swinging  interaction.)    Also  ask  the 
chi  idrali^cname  the  variable  that  changed  tn  this  system  (the  weight  of  the 
hammer), 

"     *  * 

3.  Hold  a' discussion  with  the  class  based  on  the  answers  to  the'numbered  questions 
on  pacje  168.  There  are  several  possible  answers  to  question  2.  Alice  was  able 
to  ring  the  bell  t>y  using  fhe  heavier  hammer,  but  she  may  have  hit  ti)e  platform 

'  harder  or  he  Id*  the  hammer  farther  oac»»before  she  hit,  as  well.  These,  are  all  . 
variabiles  in  the  system.    Ask  the  children  to  compare,  this  system  and  its  variables 
to.  the  pendulum  system  of  the  previous  lesson.  ^ 

DESIRED  LEARNING  OUTCOME:    The  children  sj*>uld  be  able  to  describe  the  solution  to 

a  problem  in  terms  of  methods  of  controlling  the  amount  of 

energy,  transferred  in  a  moving  system^ 
.  ************************* ************** *********************************************** 

EVALUATION:    Lesson  Cluster  3B-2    Making  Energy  Changes 

Page  T-302/S-169    Energy  Control  (20-25  min.) 

PURPOSE;    To  evaluate  the  children's  performance  in  relation  to  the  fof lowing 
objectives:  ' 

1.  Identifying  differences  in  the  amount  of  energy  transferred  ir>  a 
system. 

2.  Describing  how -energy  trans^r  may  be  controlled  In  a  system, 
v  .  * 

ADVANCE  PREPARATION:    Materials  -copy  of  chart  f rom  ^>age  169  on  board  transparency) 

-student  answer  sheet  for  the  three  questions 


Mater i 


Reword  the  quest ioris^ccordi  ng  to  the  language  level  of  the  students. 
TEACHING  SUGGESTIONS: 


1.  Begin  by  telling  the  children  that  they  will  be  rev  i  ew  i  rig,  wha^dthey  learned 
about  controlling  energy.  r 

2.  Discuss  the  chart  on  the  board.    Explain  that  this  was  idorft^N  rf  another  class. 
Pass  out  the  student  answer  sheets.  a  lai^)®*. 

3.  Ask  each  question.    Give  the  children  time  to  fill  in  the  answer  before  going 
,  on  to  the  next  question.  .  *  "'  ™ 

4.  Wheh  the  children  have  finished,  collect  their  papers  and  discuss  their  answers. 

If  a  child  correctly  answers  the  questions,  you  may  assume  that  he  or  she  has 
r  #     demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the  next 
cfuster. 

****************#,f*£*****************#*********^ 


105 

137 


Unit  3    Interact ion  and  Energy 
Part  B    Energy,  Lesson  Cluster  3B-3 


A.    CLUSTER  OUTLINE 


v. 


Page 

Teaching  Strategies 

Lesson  Title 

Teaching  Time 

Suggested 

*  -  < 

T-308 

Introd uction 

The  MI  1 1 le  McPherson 

35-40  mlh. 

t 

System  s 

T-310 

Development 

Wi  1 lyfs  System 

25-40  min. 

T-313 

Enrichment 

Don't  Break  the  Chain 

20-25  min. 

T-3L4 

Evaluation 

Complete  the  Chain 

15-20  min. 

WTE;    Lesson  3  Energy  ChaU  Mural,  has  been  omitted. 

Enrichment  lesson,  Donft  Break  the  Chafn,  is  included  In  the  cluster* 

3.    MATERIALS:    See  the  list  on  page.T-305 

Since  Energy  Chain  Mural  has  been  omitted  the  following  materials 

are  no  Jonger  needed.       ,  « 
poster  paper 
smal I  jars 
*  brown  wrapping  paper 
scissors 
tape 

newspapers - 
paint  bjrushes 
rags 

paper  towels 

F I LMSTR I P  INFORMATION:    Fllmstrlp  Set  VIII.  Moving  and  Mixing,  is  appropriate 

for  use  in  this  unit. 


INTRODUCTION:    Lesson  Cluster  38-3    Energy  Chains 

Page  T-308/ S-  170  The  Ml  I  He  McPherson  System    (35-40  min.) 

PURPOSE:    To  introduce  the  Idea  that  energy  receivers  become .energy  givers  in  a 
system  containing  several  jinked  Interactions. 
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ADVANCE  PREPARATION:    Materials  -  small  cards  ready  5-6 

of  each  saying  "energy 
receiver11,  "an  energy 
gi.ver",  pins  (to  pin  to 
students) 
*  cut  out  ^pictures  of 
items  in  Mi  I  Tie's  ays^tem, 
cut  out  arrows  (that  can 
be  taped  on  bo^rd) 
make  transparency  of  page 
170 


Language  Cards/Key  Signs 
a  chute  * 
a  s I  ide 
to  sp  i  1 1 
to  dump 

Identification  Cards 


*These  pictures  can  be  made  by  making  a  transparency  of  the  page,  putting 
it  on  the  board  and  having  the  picture  on  a  piece  of  8  x  11"  paper. 

Background  Information  -  A  system  may  have  a  series *of  connecting  interactions  in 
which  the  energy  received  by  an  object  in  one  interaction  is  passed  on  to  an 
object  in  another  interaction  in  the  system.    Thfs  makes  the  first  object  change 
from  an  energy  receiver  to  an  energy  giver.     In  such  a  system,  an  object  can 
be  part  of  more,  than  one  interaction.    The  "Rube  Goldberg"  set-ups  illustrated 
in  this  cluster  are  amusing  examples  of  this  idea. 

TEACHING  SUGGESTIONS: 

1.  Write  the  words  !an  energy  giver1  and  !an  energy  receiver1  on  the  board.  Ask 
the  children  what  the  terms  mean. 

2.  Ask  the  children  to  line  up  across  the  front  of  the  room  shoulder  to  shoulder. 
Have  the  small  cards  and  pins  ready.    Explain  to  the  children  that  they  will  ^  * 
be  doing  an  experiment.    Tell  them  that  they  will  have  to  decide  on  who  Is  the 
gWer/ receiver. 

3.  Stand  next  to  the  first  person  in  the,  line,    ^udge  the  person  with  your  shoulder, 
so  that  person  nudges  the  next  in  line,  and  so  on.  Ask  the  children  if  you  were 

a  giver  or  receiver.    Pin  the  appropriate  label  on  yourself.  * 

4.  Go  through  each  person,  guide  the  children  to  the  conclusion  that  you  can  be 

an  energy  giver  and  receiver  in  the  same  system.  Pin  the  labels  on  the  children 
as  you  go  along.    Put  the  transparency  on  page  170  on  the  board. 

5.  Have  the  children  look  at  page  170.    Ask  them  what  they  think  is  happening  in 
the  picture.    Read  and  explain  the  story  about  Millie  and  using  the  transparency 
when  talking  about  the^system,  remind  the  children  that  it  can  have  more  than 
one  interaction.    Explain  all  new  vocabulary  words  to  the  children. 

6/  Have  the  children  describe  each  part  of  the  sysj^m  and  how  it  effects  the  rest 
part,  e.g.    the  bird  hit  the  ball.    Write  these  sentences  on  the  board*  Review 
thfe  interactions  again  to  ensure  that  all  the  children  understand  how  the  system 
works.  < 

7.    Take  out  the  cutouts  of  Millie's  system.    Put  the  clock  and1 ball  on  the  board. 
Ask  the ^children  what  the  interaction  is  between  the  two  objects.    Add  the 
arrow  to  the  previous  object/  Ask  which  is  the  energy  g(ver  and  which  is  the 
energy  receiver.    Write  the  words  below  the  appropriate  pictures. 
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8.    Then  put  the  picture  of  the  dog  on  the  board.    Again  ask  about  the  interaction  - 
and  add  the  arrow.    Then  asfc  about  the  energy  giver,  receiver.    Write  these:  on 
the  board,  under  the  appropriate  picture.    Continue  this  until  you  have  gone 
through  the  entire  system. 

*  9.    Emphasjze  that  the  energy  receiver  in  the  first  interaction  is  also  the  energy 
giver  In  the  second  interaction.  .  Make  sure  that  everyone -understands  this 
.before  concluding  the  lessen. 

10.  Have  the*  children  answer  the  questions  on  page  171.  'Rfepeat  question  #2,  sub- 
stituting the  following  words  for  ba I F :    dog,  string,  water,  repeat  #2  sub- 
stituting clock  for  for  Millie,  * 

11.  Use  the  cutouts  and  arrows  (with  labels)  as  a  bulletin  board  to  be  referred  to 
-  in  the  next  lesson. 

DESIRED  LEARNING  OUTCQME:'  The  6fcildren  should  be  able  to  describe  the  transfer  of 

energy\ through  several   linked  interactions  and  identify 
i,  M  energy 'receivers  that  become  energy  givers  in  the 'system. 

DEVELOPMENT;    Lesson  Cluster  3B-3    Energy  Chains 

Page  T-310/S-172    Willy's  System  (25-40  min.) 


PURPOSE:    To  introduce  the  concept  of  an  energy  qhain  as  a  system  in  which  energy 
receivers  become  energy  givers.  \ 


ADVANCE  PREPARATION:    Materials  -  Cut  out  pictures  of  Wi I  I  I  ie 

system,  arrows,  energy- 
labels,  energy  giver/ 
energy  receiver  labels 
*  transparency  of  page  172 

student  worksheet  (energy 
chain  for  Millie's  . 
system 


Language  Card's/ Key  Signs 
an  ehergy  chUin 

Identi f  icat ion  Cards 


Background  Information  -  An  energy  chain  is  a  system  made  up  of  a  series  of 
interactions  in  which4  the  energy  receiver  in  one  interaction  becomes  the 
energy  giver  in  the  next  one.    Willy's  System  is  similar  to  MI  1 1  he  McPherson's 
system  of  the  prevtotts  lesson  In  that  both  systems  are  examples  of  energy 
chains.    Energy ^ptfSins 'can  be  diagrammed  to  show* the  flow  of  energy  from  one 
object  to  anothTer.    The  objects  are  shown  connected  by  arrows  that  indicate 
energy  iraffis+ar,  y 


TEACHING  SUGGESTIONS: 


1.  Have  the'children  look  at  page^  310.    Put  the  transparency  on  the  board.  First 
'ask  them  what  they  think  is  happening  In  Willie's  System.*  Then  explain  the 
System  to  them. 

2.  Ask  the  children  to  explain  the.system,  object  1>y  ptjject.    Have  them  develop  a 
sentence  for  each  interaction,  e.g.  Willie  throws  "the  ball.    Write  these  on  the 
board. 
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3.  As  i.n  the  previous  lesson,  use  the  cut  out  pictures..  Begin^with  Willie  and  the 
ball*    Ask  the  children >he re  to  place  the  arrow,  and  Who  is  the  energy  giver/ 
receiver.    Write  those  terms  under  these  the  appropriate  picture.  Continue 
this  through  the  whole  system.      '  & 

4.  Have  the  children  look  at  page  173.    Ask  them  to  complete  Willie's  drawing. 
Discuss  their  answers.  . 


5.  Have  the  children  look  at  the  picture  at  the  bottom  of  page  J73.    Write  the 
term  Energy  Chain  above  the  pictures  on  the  board.    Tell  the* children  that  an 
energy-chain  diagram  helps  you  trace  the  movement  of  energy  from  one  object  to 
another  in  a  system.    Explain  that  these  arrows  represent  the    energy.  Write 
the  word  energy  under  each  arrowv    (^t  the  completion  of  the  lesson,  those 
materials  can  be  placed  on  a  bulletin  board.)- 

6.  Ask  the  cnildren  the  questions  on  page  173.    Discuss  their  answers. 

7.  Y.ou  can  extend  this  lesson  and  further  reinforce' the \concept  ofenergy  chaip  6y 
applying  to  Millie's  system  in  the  previous  lesson.  /Pass  out  the  stikJent  work- 
sheet. On  the  worksheet  have  a  list  and/or  pFcturearof  the  objects  in"  Millie's, 
system.  Ask  the  children  to  put  the  objects  in  o/der,  and  to  make  an  energy 
chain,  using  arrows. 


DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  identify  function>of 
,  objects  in  an  energy  chain,  label  a  system  as  an  energy 

chain,  and  draw, that  system.  > 


ENRICHMENT:    Lesson  Cluster  3B-3    Energy  Chains 

Page  T-313    Don't  Break  the  Chairi  (20-25  min.) 

PURPOSE:    To  provide  further  practice  in  constructing  energy  chains  derived  from 
the  children's  imagination.    This  lesson  does  not  appear  in  the  student 
text. 


ADVANCE  PREPARATION:  NONE. 
TEACHING  SUGGESTIONS 

t 

1.  (Last  sentence  should  be:    Write  the 

energy  chain,  as  it  is  created,  and  the  inter- 
actions on  the  board.) 

/■ 

2.  No  modi fi cation.  ^ 


Language  Cards/Key  Signs 
a -chain  < 


I  derrtrii  cation  Cards 


3.  Each  child  in  turn  must  add  to  the  chain,  describing  an  interact/on  and  Identi- 
fying the  energy  giver  and  energy  receiver.  The  children  may  bey  as  fanciful  or 
as  serious  as  they  like. 

y 

4.  When  the  story  gets  back  to  the  first  person,  he  or  she  must  think^  a  way 
to  end  the  chain. 


5.    After  a  chain  has  been  completed,  read  through  the  chain  .and .the  interactions. 
An  eager  or  artistic  child  might  offer  to  draw  the  energy  chain  at  home  to  hang 
in  the  classroom  for  everyone  to  see. 
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DE51RED  LEARNING  OUTCOME;    The  children  should  be  able  to  construct  an  energy  chain  ' 
"  and  Identify  the  energy  receivers  that  become  energy  * 

givers. 


EVALUATION:    Lesson  Cluster  3B-3    Energy  Chains 

Page  T-*j514/S-175    Complete  the  Chain  (15-20  min.) 

PURPOSE:    To  evaluate  the  ahildren's  performance  in  relation  to  the  following  objec- 
tives:   1.    Completing  an  unfinished  energy  chain.    2.     Identifying  the 

objectives  in  a  system  that  change  from  energy  receivers  to  energy 
g  ive  rs . 


ADVANCE  PREPARATION: 

1*  Student  answersheet 
2.  Textbook. 


See  following  example. 


Student  Answersheet 
An , Energy  Chain 


a  window 
a  dog 

Make  an  energy  chain: 


a  bone 
rope 


List  the  energy  givers: 

1. 

2. 

3. 


List  the  energy 'receivers': 

1. 

2. 

3. 


TEACHING  SUGGESTIONS: 


( 


1.  Have  the  children  look  at  the  energy  system  on  page  175.    Discuss  the  system  if 
there  are  any  questions.- 

2.  Pass  out  the/student  answersheet.    Explain  it  to  the  children.    Ask  them  to  work 
on  \)  independently.    Move  among  the  children  to  give  assistance.  N  ■ 

3.  When  the  chftdren  have  completed  their  papers,  discuss  thehr  answers. 

4.  If  a  child  correctly  completes  this  paper,  you  may  assume  that  he  or  she  h3i  demon- 
**#**§llTfJ§iLJ!?§vobjecti ve6  *or  the  cluster  and  is  ready  to  go  on  to  the  rest  clu'§*er. 
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Level  3    Unit  3    Interaction  and  Energy 
Part  C    Looking  for  Energy,  Lesson  Cluster  3C-1 
A.    CLUSTER  OUTLINE: 


Teaching  Time 

Page 

"Teaching  Strategies 

Lesson  Title  ^ 

Suggested 

T-320 

I ntroduction 

The  Popcorn  System 

35-40  min. 

T-323 

Development 

How  Many  Trips 

25-30  min. 

T-322 

Development 

Variables  in  the  System 

^5—40  m f  ri 

-s          "TV/     III  1  II* 

T-324 

Appl icatiOn 

Usi  ng  Gas  Movers 

20-^25  min. 

T-325 

Eva  I uat ion 

Find  the  Energy  Givers 

15-20  min. 

B.    MATERIALS  LIST:    Add  the  fo1 

lowing  to  the  materials  list  o 

n  T-317: 

-sma I  I  aquari  um 

-heavy  object          '  , 

-ba  Moons 

-stri  ng 

FILMSTRIP*  INFORMATION:    Fi Imstrip  Set  VIII,  Moving  and  Mixing,  is  appropriate 

,for  use  in  this  cluster. 

€  

INTRODUCTION:    Lesson  Cluster  3C-1    Finding  Energy  Givers 

Page  T-320/S-176    The  Popcorn  System  (35-40  min.) 


PURPOSE:  To  introduce  the  concept  that  gas  bubbles  may.be  an  energy  giver  and  to 
provide  practice  Jn  identifying  the  energy  giver  and  energy  receiver  in 
a  moving  system. 

ADVANCE  PREPARATION: 

Background  Information:     In  this  lesion,  the  children 
will  experiment  with  a  system  made  jjp  of  baking  soda, 
vinegar,  and  unpopped  popcorn*    When  these  ingredients 
are  combined,  -chemical  and  physical  reactions  occur 
that  cause  the  popcorn  to  rise  and  fall   in  the  liquid. 
When  baking  soda  is  mixed  with  an  acid,  such  as  vine- 
gar, carbon  dioxide  is  formed.    The  gas  appears  as 
bubbles,  which  attach  to  the  popcorn  kernels.  Since 
the  gas-kernel  system  is  lighter  than  water,  the  ker-' 
nels  rise  to  the  surface.    Thdre  the  bubbles  escape 
and  the  kernels  sink  to  the  bottom* 

Other,  heavy  objects,  such  as  shelled  peanuts  or  rice  grains,  may  also  be 
tested.    Some  objects  may  be  so  heavy. that  no'amount  of  bubble  formation  will 
cause  them  to  rise.    Other  may  simply  float  on  the  surface  and  never  drop  to 
the  bottom  of  the  cup. 


Language  Cards/Key  Signs 
baking  soda 
vinegar 
a  spoon 
popcorn 
to  rise 
a  gas 
bubbles 
a  system 


Materials  -Have  the  following  for  each  pair  of  students: 

-plastic  cur  half  full  of  water 

-another  cup  one-quarter  full  of  vinegar 

-third  cup  one-quarter  full  of  baking  soda 

-2  measuring  spoons 

-5-7  kernels  of  unpopped  popcorn,  rice,  shelled  peanuts  or  offier  objects 
(plus  one  tray  of  materials  for  demonstration)** 

-chart  with  directions  for  experiment  as  follows: 

-pictures  of  energy  forms  from  Introduction  Lesson  B— 1« 
The  Popcorn  System* 

1.  Take  the  cup  of  water, 

2.  -  Add  one  teaspoon  (5  mL)  of  v-kregar.  " 

3.  Drop  the  popcorn  into  the  cjJp. 

4.  Slowly  add  one  teaspoon  (5/mL)  of  baking  soda, 

5.  Observe  what  happens,  ' 

*Modify  language  depend i£g  on  level  of  students, 
**lt  would' be  a  good  idea  to  try  out  the  system  yourself  before  using  it  in  . 
class. 

TEACHING  SUGGESTIONS: 

1.  Take  out  the  pictures  of  forms  fit  energy  studies.  \r)  Cluster  B-l  (motion,  heat, 
'J  ight,  sound,  magnetic,  electric  energy).    Discuss  these  with  the  class.  Then 

have  the  children  turn  to  page  176,  and  look  at  the  picture.    Ask  them  to  try 
and  name  the  energy  form  on  that  system  (light  energy).    Tell  the  children  that 
the  energy  giver  is  not  shown  m  the  picture,  and  that  energy  givers  are  some- 
times hard  to  find  in  systems. 

2.  Have  the  children  look  at  page  177.    At  the  same  time,  take  out  the  materials 
for  the  experiment  and  put  the  chart  upon  the  board.    Ask  the  children  what  they 
think  wi I  I  happen. 

3.  Tell  the  children  that  they  will  set  up  a  moving  system  called  the  popcorn  system. 
In  this  system  they  will  have. to  find  the  energy  giver.    Challenge  the  children 
to  be  good  detectives  and  observe  the  system  careful  I y  to  discover  the  energy 
giver. 

4.  Use  your  demonstration  tray.  f Ask  the  children  to  identify  each  item,  providing 
the  word  if  it  is  not  known.    List  the  materials  on  the  board. 

5.  .Have  the  children  take  turns  reading  the  directions  for  the  experiment.  Demon- 
strate what  to  do,  without  really  doing  the  experiment. 

6.  Divide  the  children  into  pairs  and  pass  out  the  materials.    Have  them  do  the 
experiment.    Move  among  the  children,  helping  when  necessary.    Tell  the  children 
to  observe  the  interaction. 

7.  Ask  the  children  to  descrfbe  what  they  see.'  Tell  them  that  the  bubbles  are  a 
kind  of  gas,  and  review  the  concept  of  gas. 

8.  As  a  group,  answer  the  questions  on  page  177.    Discuss  the  results  of  their; 
experiments. 

9.  To  extend  this  lesson,  let  the  children  experiment  with  the  other  iiems  on  their 
trays.    Di(scuss  what  happens.  *  i 
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DESIRED  LEARNING  OUTCOME: 


The  children  should  be  able  to  set  up  and  experiment 
with  a  moving  system  and  identify  the  errergy  giver  and 


energy  receiver  in- the  system.  " 
*************************** ******* **************************************************** 

DEVELOPMENT:    Lesson  Cluster  3C-1    Finding jEnergy  Givers 

Page  T-323/S-179    How  Many  Trips  (25-30  min.) 

PURPOSE:    To  further  develop  the  concept  that  gas  bubbles  may  be  an  energy  giver  in 
a  moving  system  and  to  provide  practice  in  observing  their  effect. 


PREREQUISITES:    Counting  movements,  marking  on  a  paper. 


ADVANCE  PREPARATION:  Materials 


-same-  material  s  as  intro- 
duction *  j 

-only  one  kernel  of  popcorn 
and  no  other  objects, 
(rice,  etc.)  plus  paper 

-textbook  (optional) 

-chart  (from  previous 
lesson)  modified  to  fit 
this  lesson  _ 


Language  Cards/Key  Signs 
a  trip 
vi  negar 
baking  soda 
a  spoon 

a  kernel  of  popcorn 
a  variable 


TEACHING  SUGGESTIONS: 


1.  Pass  out  the  materials  and  a  piece  of  paper  to  pairs  of  students.    Have  the 
students  read  the  directions  again,  noting  the  changes  in  the  experiment. 

2.  Tell  the  students  that  they  will  not  change  any  variables  but  keep  them  exactly 
the  same  as  the  last  experiment. 

3.  When  all  of  the  systems  are  set  up  and  the  kernels  are  moving,  you  may  be  the 
time  keeper,  telling  the  pairs  when  to  start  counting  and  where  to  stop.  Have 
one  child  put  in  the  baking  soda  and  the  other  make  marks  on  paper,  to  count  the 
trips.    Have  them  total  the  marks  at  the  end.    Watch  the  children  for  accurate 
counting. 

<c 

4.  At  the  conclusion  of  the  experiment,  write  the  resulfs  of  each  team  on  the  board. 
Compare  the  answers.    Ask  the  children  to  account  for  difference  between  the 
teams.    Their  explanations  might  include:    size  of  kernels  are  different,  children 
may  have  added  baking  soda  differently,  or  the  counter  could  have  made  a  mistake. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  abJe  to  describe  the  effect  of  an 

energy  giver  in  a  moving  system. 
******************************************** ******************** **^* ********** ******** 


DEVELOPMENT:    Lesson  Cluster  3C-1    Finding  Energy  Givers 

Page  T-322/S-J78    Variables  in  the  System  (35-40  min.) 

PURPOSE:    To  provide  practice  in  controlling  the  time<an  interation  t^kes  by  manipu- 
lating the  variables  in  a  moving  system.  • 


ADVANCE  PREPARATION:    Materials  -same  as  for  Lesson  II 

(make  sure  each  pair  is 
given  one  corn  kernel) 
rrecoftjing  sheet  as  follows; 


Language  Cards/Key  Signs 
a  larger  time 
variab les 
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The  Popcorn  System 


Variables. 

First  System 
•  (no  change) 

* 

»    How  many  times 
did  the  popcorn 
move?  - 

i 

* 


-transparency  of  recording  sheet 

TEACH  I NG  -SUGGEST  I ONS : 


1.  Using  the  demonstration  tray,  .mix  the  popcorn  system  as  in  Lesson  1.  Tell  the 
children  to  count  -how  many  trips  the  popcorn  makes.  Have  the  children  look  at 
page  178. 

2.  Explain  the  test  from  that  page.    Discuss  the  concept  of  variables.    Ask  them  - 
what  the' variables  are  in  this  system. 

3.  Put  the  recording  sheet  on  the  board.  Fill  in  the  variables  as  they  are  given 
by  the  cla^s.    Have  one  pair  volunteer  to  try  each  system. 

4.  Pass  out  the  materials  and  th$  recording  sheet.    Have  the  students  copy  the 
variables  from  the  board.    Have  them  mix  their  popcorn  systems  and  count  the 
trips:  of  the  popcorn  kernel. 

5.  When  all  the  children  have  completed  their  part  of  the  experiment,,  ask  for  their 
data  and  put  it  on  the  recording  sheet.    The  students  can  then  copy  this  onto 
their  sheet. 

6.  Discuss  the  results  of  the  experiment,  by  answering  the  questions  on  page  178. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  describe  how  to  control 

MMM  the  time  an  interaction  takes  by  changing  variables. 

***^*****************************^ 

APPLICATlbN:    Lesson  Cluster  3C-1    Finding  Energy  Givers 

Page  T-324/S-180    Using  Gas  Movers  (20-25  min.)  v 

PURPOSE:  ,  To  provide  practice  in  identifying  gas  as  an  energy  giver  and  to  apply  the 
concept  to  a  new^situat ion. 

ADVANCE  PREPARATION: 

<,  Background  Information:    The  picture  on  page  180  shows 


Language  Cards/Key  Signs 


the  surface  of  the  water 


-  ■     r  •  -           — ■  r -  an  air  bag 

the  u'se  of  a  set  of  lightweight  salvage  bags  designed    ^  a  ship 
to  recover  small  ships  from  the  ocean  floor.    The  bags 

are  deflated  when  they  are  attached  to  the  ship  and  then]   ,  

pumped  full  of  air.    As  they  expand,  they  push  (displace) 
water' out  of  the  way.    When  the  weight  of  the  water  displaced  exceeds  the  weight 
of  the  ship,  the  ship  rises  to  the  surface.    The  force  that  joshes  the  ship  up- 
ward is  called  buoyancy.    Most  children  at  this  level  probably  would  not  understand 
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the  concept  of  buoyancy,  but  they  probably  have  a  feet  for  it  from  their  experi- 
ences with  bathtub  and  beach  toys.    Because  the  addition  of  air  to  the  bags 
causes  the  ship  to  float,  the  air  functions  as  the  energy  giver. 

Materials  -a  small  aquarium  filled  with  water 
-a  heavy  object 

-four  balloons  blown  up  slightly  and  tied  in  pairs  with  string 
(this  system  should  lift  the  object  out  of  the  water.    Test  it 
before  using  it . ) 

TEACHING  SUGGESTIONS: 

* 

1.  Set  up  the  system  in  front  of  the  class.    Tell  therrPFfet  the  object  is  treasure 
in  the  bottom  of  the  oce.an.    Ask  if  they 'know  how  to  get  the  treasure  out.  Then 
use  the  balloons  -  attached  to  the  object,  to  raise  it  up.    Discuss  the  energy 
giver/recei ver. 

2.  Have  the  children  look  at  page  180.    Explain  that  the  bags  surrounding  the  ship 
are  attached  to  it  and  filled  with  air.    Remind  the  children,  as  they  saw  pre-  , 
viously,  that  air  is  a. gas  and  is  lighter  than  water."    The  air  bags  float,  and 
pull  the  ship  up  to  the  surface.    Have  the  children  answer  the  questions. 

3.  '  Ask  the  chi  Idren  to  compare  the  airbag/ship  system  to  the  popcorn  system  of  the 

previous  lessons.    They  should  realize  that  these  moving  systems  are  similar.  In 
the  popcorn  system,  the  bubbles  of  gas  moved  the  popcorn  kernels  up  to  the  surface 
of  the  I  iquid. 

4.  Have  the  children  discuss  other  moving  systems  that  have  gas. as  the  energy  gfVer 
(blimps,  balloons,  sailboats,  kites,  windmills,  weather  vanes,  blowing  leaves, 
blowing  curtains,  and  other  objects  blowing  in  the  wind); 

5.  Delete.  -> 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  identify  gas  as  an  energy 

giver  in  a  moving  system. 
************************************************** ************************************ 


EVALUATION:    Lesson  Cluster  3C-1-  Finding  Energy.  Givers 

Page  T-325/S-181    Find  the  Energy  Givers  (15-20  min.) 

PURPOSE:    To  evaluate  the  childrenfs  performance  in  relation  to  the  following 
objectives: 

1.  .Identifying  gas  as  the  energy  giverin  a  moving  system. 

2.  Identifying  energy  giver  and  energy  receiver  in  a  moving  system. 

3.  Identifying  variable  in  a  moving  system. 


ADVANCE  PREPARATION:    Materials  -student  answer  sheets 
TEACHING  SUGGESTIONS: 

V 

1.    Have  the  children  look  at  page  181.    Have  them  name  the 
objects  pictured  there  and  the  objects  in  the  popcorn 
system. 


Language  Cards/Ke 
gas 

a  pinwheel 
vinegar 
baking  soda 
popcorn  kernels 
variables 


/^tgns 


2.    Ask  the  questions  and  have  the  children  write  their  answers  on  the  jtfjewer  sheet. 
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3,    When  the  children  have  finished,  collect  their  papers  and  discuss  the  answers 
with  them, 

'4.    If  a  child  correctly  answers  most  of  the  questions,  you  may  assume  that  he  or 
she  has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to 

*****  ************************************************************ 


Us 
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Level  3  Interaction  and  Energy 
Part  C  Looking  for  Energy,  Lesson  Cluster  3C-2 
A.    CLUSTER  OUTLINE  . 


Page 

Teaching  Strategies 

V 

Lesson  Title 

Teach i  ng  Time 
Suggested  1 

T-330 

Introduction 

What  Makes  It  Move? 

35-40  min. 

T-332 

Development 

Which  Place?  ' 

25-30  min. 

T-334 

Development 

Which1  Way? 

25-35  min. 

T-338 

Eval uation 

Find  the  Pointers 

15-20  min. 

B.    MATERIALS:    See  Materials  Lfst  on  page  T-327. 

FILMSTRIP  INFORMATION:    Filmstrip  Set  VIII,  Moving  and  Mixing, 

use  in  this  unit. 

is  appropriate  for 

INTRODUCTION:    Lesson  Cluster  3C-2    Mystery  Movers 

Page  T-330/S-182  What  Makes  it  Move? 


(35-40  min.) 


PURPOSE: 


To  introduce  the  concept  that  heat  energy  can  make  certain  objects  move 
and  that  the  sun  or  a  light  can  be  a  heat  source. 


ADVANCE  PREPARATION:  Materials 


chart  with  directions 
for  making  and  /using  the 
paper  pointer  (in  lan- 
guage, appropriate  to 
your  students) 
scissors 

Ipdex  cards  Cun lined) 
tape  for  each  pair  of 
students 

a  light  or  sunny  location 


Language  Cards/Key  Signs 
a  paper  pointer 
a  card 

al umi num  foi I 
strai  ght 
energy  transfer 
to  bend 
heat 

Identification  Cards 


The  inner  foil   liners  from  certain  food  packages,  such 
as  those  containing  powdered  milk,  toaster  Dairies,  cereals, 

and  breakfaVt  drinks,  are  made  of  aluminum  foil  bonded  to  paper.    Collect  enough 
liners  so  that  each  pair  of  children  will  have  one  pointer  measuring  about  2cm  by 
10  cm  (.3/4  in.  by  4  in.).    Wrappers  from  gum,  cigarette,  or  candy  packages  will, 
not  work  because  the  foil  and  paper  are  not  completely  bonded,  and  the  wrappers 
are'too  flimsy.    Since  each  pair  of  children  will  need  two  painters  later  in  this 
'  cluster  and  existing  ones  may  wear  out,  be  sure  to  have  extra  foil   liners  on  hand. 
You  can  mate  the  pointers  ahead  of  time  according  to  the  ph^tograpJwon  page  182. 
Or  you  can  cut  tfte*'l  inens  Into  premeasured  strips  and  allow/the  children  to  make 
their  own  pointers.     It  would  be  a  good  idea  to  make  a  modgl  of  the  pointer  and 
experiment  with  it  before  class* 
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Background  Information  -  In  this  lesson  the  children  will  see  evidence  of  energy  > 
transfer,  but  the  energy  giver  and  the  form  of  energy  involved  will  not  be  obvious 
at  first.-  The  chjjdren  work  with  a  pointer  made  of  aluminum  foil  bonded  to  paper  .  ^ 
and  attached  to  a  support  (Index  card).    The  pointer  responds  to  temperature  change 
by  bending  when  heated  and  straightenFng  when  cooled.    This^occurs  because  the* 
k aluminum  side  expands  more  than  the  paper  side  when  heated,  causing  the  pointer 
fo  bend.    When  placed  in  or  removed  from  the  sunlight,  therefore,  the  pointer  should 
move  (in  response  to ■ tempe rat changes ,  not  light  changes).    This  lesson  should 
be  done  on  a  sunny  day,  since  the  pointer  is  designed  to  respond  to  the  heat  of 
the  sun.    However,  it  will  also  work  if  placed  within  30  cm  (1  ft.)  of  an  incan- 
descent (not  fluorescent)  lamp. 

Not  only  does  the  aluminum  foil  side  expand  when  the  pointer  gets  hot,  the  paper 
side  rnay  expand  due  to  absorption  of  water.    So  the  pointer  may  move  in  response  to 
changes  in  humidity,  as  well.    Therefore,  you  may  expect  unusual  results  on  some 
occasions.  * 

TEACHING  SUGGESTIONS: 

1.  At  the  beginning  of  the  lesson,  review  the  terms:  energy,  a  moving  system,  aa  energy 
giver  and  an  energy  receiver.  * 

2.  Have  the  chi  I'dren  look  at  page  182-183.    Display  your  model  of  the  pointer  and  put 
the  chart  with  directions  on  the  board. 


3.  Have  the  children  take  turns  reading  the  directions.    Refer  to  the  model  as  the 
directions  are  read.    Discuss  all  new  vocabulary. 

4.  Pass  out  the  materials  to  each  pair  of  children.    Have  them  cohstruct  the  pointers, 
helping  them  when  necessary.    Tell  the  children  that  the  line  they  make  (with 
black  crayons)  on  the  card  under  the  pointer  will  serve  as  a  reference  mark  that 
they  can  use  to  compare  positions  of  the  pointer. 

r 

5.  The  last  direction  on         chart  should  be  for  the  children  to  place  their  pointers 
in  a  sunny  location  and  iiape  them  there.    Have  the  children  do  this. 

6.  Tell  the  children  that  thjpy  are  experimenting  with  an  energy  giver  and  a  form  of 
energy  that  is  not  obviou^  at  first.    Ask  someone  to  predict  what  will  happen. 

i 

7.  Write  the  term  'energy  transfer*  on  the  board.    Explain  the  term  to  the  children. 
Tell  the  children  that  they  will  be  able  to  see  energy  transfer*  i n -thei r  system. 

8.  Allow  the  pairs  to  observe  their  pointers  several  times.    Tell  them  to  use  a  pen- 
cil to  mark  the.  position  of  the  pointer  on  the  card  at  different  times. 

9.  At  tf>e  end  of  the  day*,  or  during  the  next  fporning,  have  the  children  compare  their 
results.    Then  have  them  distuss  the  numbered  questions  on  page  183.    They  may  , 
not  yet  realize  that  heat  makes  the  poi  nter_  move . 

DESIRED  LEARNING  OUTCOME:    The„ehildren  should  be  able  to  describe  the  responses  of  a 

paper  .poi nter  when  it  is  placed  in  sunlight  or  near  a  light. 
*********###*########**##### #####*#* a******************* ####***#**####*####**###****** 
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DEVELOPMENT:    Lesson  Cluster  3C-2  Mystery  Movers 

Page  T-332/Sir183  Which  Place  (25-30  minj 

PURPOSE:    To  develop  the  concept  that  the  sun  or  a  light  can 
and  that  heat  energy  can  make  certain  objects  move 


be  a  source  of  heat  energy 


ADVANCE  PREPARATION:  Materials 


teach  lesson  on  sunny  day 
or  use  a  I i  ght 
additional  foH  I  iners 
from  food  packages  If 
poj nters  from  lesson  ( 1 ) 
are  Worn"  put,  and  cut  the 
premeasgred  strips 
copies  of  the  pointer 
position  forms  (Appen- 
dix J  ),  One  for  each 
student  v 
pointer  di agram  on 
board  or  transparency 
paper  pointers  from 
previous  lesson 


Language  Cards/Key  Signs 
a  di  f ferent  p lace 
by  a  door 
under  a  I ight 
i  n  the  dark 

w  i  ndow 
sunshi  ne 


near  a 
in  the 
[Teat 
(Could 


be  done  f  i  rst  i  n 


a  language  lesson) 
I  dent  i  f  i  cati  on  Cards 


TEACHING  SUGGESTIONS; 

1.     Introduce  the  lesson  by 
of  their  paper  pointers 


tel I ing  the  chi Idren 
in  different  locati 


that  they  wilt  investigate  responses 


Arrange  the  cht  Idren  in  pairs.    Distribute  ff\e  pointer  set-ups  from  the  previous 
t    ^lesson.     If  the  paper  pointers  are  worn  out,  distribute  the  materials  and  hgve  the 
''children  make  new  ones  and  attach  them  to  the  index  cards. 

3..   Have  the  children  1 09k  at  page  184.    Read  the  text  with  them,  explaining  anything 
they  do  not  understand.    Explain  that  the  pictures  reoresent  overhead  views  of  the 
index  cards  that  support  the  paper  pointers.    Each  diagram  shows  the  line  the  chil- 
dren made  under  the  end  of  the  pointer  as  a  reference  markr.    The  pointers  are 
omitted  on  these  diagrams  to  indicate  that  they  must  be  drawn  by  the  children  (on 
their  own  copres),vto  show  thei  r,posi  tions.    The  labels  on  the  pointer  tell'  where 
the  children  should  place  their  pointer  set-ups/ 

4,    Explain  $at  each  pair  will  place  their  pointer  in  a  different  place.    Your  model 
could  be  used  if  necessary.    Remind  the  children  to  tap^down  the^  fointers. 


G. 


8. 


While  the  children  are  waiting  for  the  pointers  to  respond,  distribute,  the  copies 
of  Appendix  J  •   'Demonstrate  how  to  mark  the  pointer  using  the  model  diagram  on  the 
chal kboard . 

Allow  at  least  ten  .minutes  for  the  pointers  to  respond  before  the  children  examine 
thom.     If  there  \is  no  change  in  the  pointers  after  ten  minutes,  you  may  want  the 
children  to.  leavevth'em  in  place  longer. 

When  the  pointers  are  ready,  have  the  children  examine  poihters  in  each  of  the  five^ 
locations  and  draw  the  pointers  on  the  corresponding  diagrams  on  their  papers.  Each 
child  should  complete  all  five  diagrams. 

Have  the  children  compare  their  observations  and  discuss  the  answers  to  the  numbered 
questions  on  page  J84.  You  may  wish  to  summarize  the  results  by  combining  the  class 
observations  onto  five  diagrams  on  the  chalkboard. 
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10. 


11. 


9.-   The  pointer  should  have  moved  most  when  the  set-up  was  placed  in  direct  sunlight. 
However,  wind  or  drafts  from  an  open  window  or  door  may  cause  the  pointer  to  move 
dramatlcaNy.    To  keep  fhhe  emphases  on  temperature-related  movement,  ask  the  chil- 
dren in  which  location  the  pointer  would  move  if  there f were  no  air  movement. 

e  < 
A  comparison  of  the  children's  results  should  clarify  the  primary  cause  of  the' 
pointer's  movement  Cheat  energy).     If  they  understand  this,  ask  them  to' name  the 
energy  giver  and  energy  receiver  in  the  system  (energy  giver  -  the  sun  or  light; 
energy  receiver  -  the.  pointer!.-   i/f  the  chi  I  dren^st  i  1 1  do- not  realize  tha+4*eat- 
makes  the  pointer  move,  they  will  have  more  opportunities  later  in  this  cluster.' 

This  activity  may  raise  questions  concerning  how  heat  makes  the  pointer  move.  Ln- 
courage  the  children  to  hypothesize  answers  to  these  questions.    TeJ I  ther^  that 
further  investigation  through  activities  in^this  cluster  may  provide  some  answers. 

'DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  describe  the  locations  in 

which  a  paper  pointer  moves  and  tell  how  they  are  differ- 
ent from  locations  in  which  it  does  not  move. 

************************************^^ 

DEVELOPMENT:    Lesson  Cluster  3C-2    Mystery  Movers 

,  Page  T-334/S-185    Which.  Way    C25-35  min.) 

PURPOSE;    To  develop  the  concept \hat  heating  an  object  may  cause  movement  and  that 
the  position  of  the  oBjefct  can  affect  the  direction  of  the  movement. 


ADVANCE  PREPARATION:  Matefial 


material s  to  make: 
paper  pointers,  one  set 
for  each,  oatr  of  students 
(add ft iona I  poi  nters 
will  be  necessary) 
a  light  or  a  sunny  loca- 
tion 

chart  with  directions  for 
making  the  other  pointers 
model s  of  the  two 
pointer  systems 


Language  Cards/Key  Signs 
a  I  urn in urn  foi  I 
a  pointer 
heat* 

place  (position) 
Identification  Cards 


TEACHING  SUGGESTIONS: 

—         -        " -    -  -~  *         * " 

1.  Have  the  children  look  at  page  J85.    Display  the  models  of  the  two  different  sys- 
tems.   Put  up  the  chart 'with  directions. 

2.  Have  the  children  take  turns  reading  the^di rections  for  making  the  other  pointer. 
r  Show  your  model  as  the  pointer  is  discussed.    Have  the  children  compare  the  two 

systems. 

3.  Pass  out  the  first  pointer  system  and  materia  I s# to  make  the  second  system.  Have 
the  pairs  of  children  make  the  additional  pointers  following  the  directions  on 
the  chart.    Give  assistance  where  necessary. 

4.  As  stated  in  the  last  direction  of  the  chart,  have  the  children  place  their  point- 
ers under  a  light  or  in  ar sunny  location.    Make  sure  they  tape  the  pointer  to  the 
surface. 

w 
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j*.    Walt  ten  minutes  before  the  children  examine  the  pointers/    If  necessary,  allow 
extr^.tape  for  the  pointers  to  respond.    When  the  pointers  are  ready,  have  the 
children  check  them  and  mark  the  positrons  on  the  cards. 

6.    Have  the  children  discuss  the  answers  to  the  questions  on  page  185.    They  should 
begin  to  realize  that* the  aluminum  has  special  properties  that  cause  it  to  respond 

*      to  heat  diffefhently  from  the  paper.  -  Some  children  may  want„to  know  more  about  how 
the  pointer  mewed.    (See  Background  Information:    T-330,  T-334).  . 

DESIRED  LEARNING  "OUTCOME:    The  children  should  be  able  to  describe  the  effect  of 

position  on  the  direction  of  movement  of  a  paper  pointer. 
********************************************* ****************************************** 

«. 

EVALUATION:    Lesson  Cluster  3C-2    Mystery  Movers 

Page  T-338/S-188    Find  the  Pointers  (15-20  min.) 

PURPOSE:    To  evaluate  the  chi I dren's,  performance  in  relation  to  the  following  objectives 

1.  Describing  evidence  of  energy  transfer  in  a  system. 

2.  Identifying  heat  as  the  form  of  energy  involved  in  the  interaction. 

3.  Identifying  the  sun  and  a  light  as  heat  sources  and  thus  energy  givers 
in  the  systems.  V 


ADVANCE  PREPARATION:    Materials  -  textbook 

-  student  answersheet 

TEACHING  SUGGESTIONS: 

1.  Begin  the  lesson  by  having  the  children  look  at  page  188.    Explain  that  the  pic- 
tures are  similar  to  those  on  184.    They  represent  overhead  views  of  pointer  set- 
ups and  include  the  paper  pointers  (shown  in  red).    Point  out  the  labels  under 
the  pictures  and  explain  that  they  tell  where  each  set  up  was  located  when  jt  was 
drawn.  : 

2.  Pass  out  the  student  answersheet.    Ask  each  question,  changing  the  language  if 
necessary.    Have  the  students  answer  each  question  on  their  answersheet. 

3.  To  make  sure  that  the  chjldren  fully  understand  the  idea  of  motion  caused  by  heat 
energy  and  what  the  energy  givers  are,  ask  them  to  tell  how  th6y  know  energy  is 
involved  in  the  system,  to  name  the  energy  giver    in  each  picture,  and  to  describe 
what  kind  of  energy  makes  the  pointers  move.     (The  movement  of  the  pointers  shows 
that  energy  is  transferred.    The  energy  givers  are  as  follows:  top  picture  -  light 
or  bulb;  second  picture  -  none;  third  picture  -  the  sun;  bottom  picture  -  the  sun. 
Heat^energy  makes  the  pointers  move.    The  energy  givers  are  all  sources  of  heat.) 

4.  When  the  children  have  finished,  collect  their  papers  and  discuss  the  answers  with 
them.  % 

5.  If  a  child  correctly  answers  most  of  the  questions,  you  may  assume  that  he  or  she 
has  demonstrated  the  objectives  for  the  cluster  and.  is  ready  to  go  on  to  the  next 
cl uster. 

*  *  *********  *************************************  ************************************** 
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Unit  3  Interaction  and  Energy 
Part  C  Looking  for  Energy.  Lesson' CI uster  3C-3 


A.    CLUSTER  OUTLINE' 


7  .  . 

r 

Page 

Teaching  Strategies 

Le'sson  Title                     '*  , 

Teaching  Time 
-Suggested* 

T-344 
T-345 
T-346 
T-348  ' 

-Introduction 
fcfeve lopment 
Development 
Deve lopment 

Light  Is  Energy 
Light  and  Color 
Mirrors 

Fi  nd  the  Changes 

30-35  min. 
15-20  min.  . 
30-35  min. 
25-30  min. 

T-350 
T-351 
T-352 

*  Deve lopment 
'App 1 i cat  ion 
Eva  1 uat ion 

Light  Stoppers 

Using  Light  Energy 

Al 1  About  Light  ^ 

35-45  min. 
25-35  min. 
15-20  min. 

B,  '  MATERIALS:    Add  fhe  following  to  the  materials  list  on  page  T-341  - 
-  f I  ash  I i ghts  .  - 

(|.-  candle/matches 
*      *  -  1  amp 

k  -  a  sol ar  eel  I 

FILMSTRIP  INFORMATION:    Fi Imstrip' Set  VIII,  Moving  and  Mixing  is  appropriate  for 

use  in  this  uniNt. 


INTRODUCTION: 


Lesson  Cluster  3C-3    Light  Energy 

Page  T-344/S-18?    Light  is  Energy  (30-3^\min.) 


PURPOSE:,    To  introduce  the  concept  of  light  as  a  form  of 
in  identifying  sources  of  light. 

ADVANCE  PREPARATION:  Materials 


enerov  and  to  provide  practice 

7 


Language  Cards/Key  Signs 
a  f I  ash  I i  ght 
la  lamp 
a  candle 
I ight  energy 

Identification  Cards 


ERLC 


pictures  used  in  B-1  Intro- 
duction lesson 

-  f lash! ight 

-  candles  and  matches 

-  lamp 

-"title  for  bulletin  board 
Light  Energy  (Note:  this 
bulletin  board  w^H  be 
developed  and  ada^T 
t<*  throughout  the  CI  us- 
ter.) 

Bultetin  Board -Sect ion  1  * 

Place  the  title  at  the  top  of  the  bulletin  board.    Have  a  student  copy  the  list 

of  objects  from  this  lesson  on  a  piece  of  paper.    Make  a  subtitle  Objects  That  Make 

Light  -  place  this  and  the  list'  on  the  bulletin  board. 

NOTE:    Do  not  use  the  text  on  page  189.    Use  the  picture  only. 
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Background  Information  -  Light  is  a  form  of  energy*    Light  is  both  absorbed  and 
reflected  by  an  object.    You  can  se&  only  light  that  is  reflected.    Although  light 
can  be  seen,  the  concept  of  light  as  energy  may  be  difficult  for  some  children. 
The  Ies|ons  in»this  cluster  should  help  them  understand  how  light  affects  objects 
and  people's  perceptions  of  objects; 

TEACH  I NG  SUGGESTIONS: 

1.  Display  the  pictures  of  forms  of  energy,  for  review.    Ask  the  children  which  form 
is  represented  in  each  picture.    Tell  the  children  that  the  next  lessons  will  be 
on  I ight  energy. 

2.  Place  the  objectsnoted  in  Advance  Preparation  on  a  table  in  front  of  the  class. 
Have  the  children  name  the  objects.    Discuss  each  object  and  its  energy  form. 
Allow  the  children  to  turn  the  objects  on/off.     Light  the  candle  for  them. • 

3.  ''Have  them  look  at  the  picture  on  page  189.    Ask  the  children  to  name  the  objects 

that  produce  light.    Write  the  names  of  the  objects  on  the  board.    Encourage  the 
children  to  think  of  other  objects  which  produce  light,  add  them  to  the  list. 

4.  . Conclude  the  lesson  by  reminding  the  children  that  light  is  energy  and  without  it 

they  could  not  see. 

DESIRED  LEARNING  OUTCOME :    The  children  should  be  able  to  identify  sources  of  light 

energy  and  explain  how  light  energy  enables  people  to  see 
objects . 

************************* ************************************************************* 

DEVELOPMENT:    Les.son  Cluster  3C-3    Light  Energy 

Page  T-345/S-190    Light  and  Color  (15-20  min.) 

PURPOSE:    Jo  develop  the  concept  of  absorption  and  reflection  of  difference  colors  of 
1 ight  by  objects. 


ADVANCE  PREPARATION:    Materials  -  several  prisms 

-  flashlight  with  spot 
bean  or  filmstrip  pro- 
jector 

-  piece  of  white  construc- 
tion paper 

-  piece  of  red, 'yellow, 
^                 "  blue,  green,  orange, 

vitflet,  black,  colored 
paper  c 

-  colored  chalk 

TEACHING  SUGGESTIONS: 

1.    Display  the  pri.sms  on  a  table.    Ask  the  children  if  they  know  what  they  are  for. 
Tell  them  that  they  will  find  out  something  about  light. 


Language  Cards/Key  Signs 
a  prism 

an  energy  giver 
an  energy  receiver 
to  absorb 
to  reflect 


Identification  Cards 
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2. 


3. 


5. 


Take  out  the  filmstrip  projector  and/or  flashlight.  Pass  out  the  prisms.  Turn 
the  most  of  the  lights  out  fr\  the  room.  Let  the  children  use  the  prisms.  Give 
assistance  when'  necessary .  It  may  be  necessary  for  you  to  adjust  the  distances 
between  the  light  source  and  prism  and  paper  before  the  color  image  is  in  focus. 

When  the  children  have  seen  the  spectrum, -turn  on  the  lights.    Have  them  list  the 
colors,  in  order.    Write  them  on  the  board.    Explain  to  the  children  that  light  is 
made  up  of  these  colors.    Then  dsk,  why  don't  we  see  all  of  the  colors  when  we  look 
at  objects. . 

Have  the  children  look  at  page  190.,    Read  the  frrst  paragraph  to  the  class.  Then 
show  them  a  piece  of  red  Daper.    Ask  them  why  they,  see  the  paper  as  red.  Remind 
them  that  light  is  made  of  many  colors.     If  they  develop  a  correct  response,  dis-. 
cuss  ft.     If  not,  then  explain  that  some  colors  go  into  the  paper  and  some  come 
back  out  of  it  to  our  eyes.  t  ' 

To  make  this  concept  clearer,  use  the  colored  chalk  on  the  board.  ,Show  that  the^ 
soectrum  of  colors  goes  to  the  red  paper,  but  only  the  red  color  is  reflected. 
Write  the  words  absorbed  and  reflected  on  the  board,  and  explain  them  as  you  draw 
the  picture. 


6\  Hold  ud  a  piece  of  bLue  Daper.  Ask  why  we  see  blue.  Discuss  their  answers.  Make 
sure  they  name  all  of  the  absorbed  colors.  Encourage  them  to  use  the  proper  words 
(apsor^/ref  lect) .  .  Do  tbis  wi.th  several  Qther  pieces,  qj  paper/  ^Have  them  identify 
the  energy  gi ver/recei ver. 

7.,    Show  the  class  a  piece  of  black  paper  and  white  paper.    Ask*tfhy  tbey  see  black/ 
white.    Discurss  their  answers.    Ask  the  children  why  dark  colored  clothes  are 
warmer  on  a  sunny  day  than. light  colored  clothes. 

8.    Discuss  the  questions' on  page  1901 

9-    Bui letin  Board  -  Section  2.    Have  a  child  color  a  picture  of  the  spectrum  and  label 
the  colors.    Place  this  sentence  below  the  picture.    Ligfrt  is  made  of  many  colors. 

DESIRED  LEARNING  OUTCOME v    The  children  should  be  able  to  explain  the  terms  absorbed  ■ 

and  reflected  and  describe  colors  objects  absorb  and  reflect. 
************************************^^ 

DEVELOPMENT:  x Lesson  Cluster  3C-3    Light  Energy 

Page  T-356/>19]    Mi  rrors  £30-35  min.) 


PURPOSE:    To  develop  the  concept  that  mirrors  reftect  light  energy  in  a  way  that  images 
can  be  seen  and  to  provide  Dractice  in  identifying  other  objects  that  also 
reflect  images. 


ADVANCE  PREPARATION:  Materials 


flexible  mirrors  (or  heavy- 
duty  a  I umi  num  foi I )  one 
for  each  student 
magni  f  ier 

bulletin  board  -  place 
a  sma  I  I  mi  rror  on  the 
bul leti  n  board .    Di  s- 
play  the  subtitle  Mi  rrors 
Ref  lect  Li qht  above  the 
mi  rror. 


Lahquaqe  Cards/Key  Si_qns 
a  mirror 
(an  image)* 
to  reflect 
to  absorb 

^Depending  on  language 
level  of  students. 
Identification  Cards 


UC 
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Background  informatics  -  Objects  with*  very  shiny^smooth  surfaces,  such  as  mirrors, 
pools  of  still  water,  and  pol  ishe<J«  metals,  reflect  images  when  they  reflect  light. 
If  a  surface  is  rough  or  eyen  slightly  textured  (as  seen  through  a  magnifier)  it  * 
does  not  reflect  an  image.  'Instead,  the  color,  shape,  and  texture  of  the  surface*, 
is  seen.  Surfaces  that  seem  smooth,  such  as  a  sheet  of  paper,  do  not  reflect  images 
because  the  surface  is,  not  smooth  at  all  when  examined  through  a  magnifier. 

A  smooth  surface  must  also  bQ  flat  for  an  undtstorted  image  to  be  seen.  Reflec- 
tions from  "fun  house"  mirrors  and  curved  shiny  objects,  such  as  polished  spoons, 
are  distorted  because  the  surfaces  are  curved,  not  flat.. 

If  your  children  y^sed  Level  2  of  this  program,  they  studied  properties  of  sur- 
faces (in  Unit  2?)  •     If  not,  you  may  wish  to  introduce  the  concept  that  surfaces 
can  be  rough  or  smooth.  s 

TEACHING  SUGGEST  IONS > 

%    Arrange  the  children  in  pairs  and  give  each  pair  a  magnifier,  a  sheet  of  unlined 
white  paper,  and  two  mirrors.    Review  the  terms  reflected  and  absorbed. 

2.  Ask  the  children  what  they  have  recently  learned^>out  wnite  objects  and  light 
energy,  (white  objects  reflect  most  of  the  light^^rgy  that  strikes  them).  Write 
this  on  the  chalkboard.    Then  ask- The  children  what  they  know  about jn\ rrors  and 
light  energy  from  the  previous  lesson  (Mirrors  reflect  most  of  the  light  energy 
that  strikes  them.)    Write  this  on  the  chalkboard,  also. 

3.  Ask.- the  children  what^roperty  whrite  objects  and  mi  rrprs  have  in  eommon  (both 
mi-rrors  and  white  objects  reflect  most  of  the  light  that  strikes  them).  Tell 
thorn  that  they  will  now  learn  why  they  s^e  an  image  when  they  look  in  a  mirror 
and  why  the  do  not  see  one  when  they  look  at  a  piece  of  white  paper. 

4.  Remind  the  children  that  last  year  they  may  have  studied  surfaces.    One  property 
of  surfaces  is  that  they  may  be  rough  or  smooth.    Point  out  that  sometimes'  a  sur- 
face appears  smooth,  but  when  it  is  examined  through  a  magnifier  bumps  and  ridges 
can  be  seen. 

5.  Tel!  the  children  to  look  at  the  surfaces  of  the  mirror  and  white  sheet  of  paper 
(through  the  magni f ier)  and  decide  whether  they  are  rough  or  smooth  (The  mirror 
has  a  smooth  surface;  the  paper  has  a  rough  surface.)    Summarize  by  writing  on 
the  chalkboard  another  property  of  surfaces:  Smooth  surfaces  reflect  images  rough 
surfaces  may  reflect  light  but  do  not  reflect  images. 

6.  Have  the  children  open  to  page  191.    Have  them  read  the  directions  for  the  mirror 
experiment.    Have  them  work  with  the  mirrors  as  instructed.    Provide  assistance  as 
necessary. 

7.  Discuss  the  children's  observations  with  them.    Ask  them  what  their  reflections  in 
the  mirrors  indicate  (the  mirror  has  a  smooth  surface  and  reflects  almost  all  the 
light  energy  that  strikes  it).    Then  ask  the  children  to  explain  what  happens  to 
light  energy  when  they  use  two  mirrors  to  look  at  their  backs.     (Light  energy  is 
reflected  from  a  child's  back  to  the  mirror  behind  the  child.     It  is  then  reflected 
from  this  mirror  to  the  mirror  in  front  of  the  child. 

8.  Have  the  children  read  the  next  set  of  directions.     (With  assistance)    Have  them 
follow  the  directiorts.    Tell  them  not  to  bend  the  mirrors  too  much. 
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9'    5?sktohrtae+dhf  PQZt  "T  ^  Ch1ldren  b6n+  +he  mirr0rS  in  and  0ut  ^he  linages  appeared 
distorted.).    Ask  if  anyone  can  explain,  the  distorted  image.    (A  smooth  surface 
must  be  completely  flat -for  an  undistorted  image  to  be  "Si)    Collet  all  mirrors. 

10'    mscuss  ?LheHe*bJofS  IT'^  "If  mirr0rS'    HavS  the  Children  look  a+  P^ture. 
D.scuss  the  idea  of  reflection.    Have  the  children  answer  the  question. 

U'    te^LtT  'SIT  bY  askin9V children  to  explain  how  the  mirrors  in  a  "fun 
house  .work.    (They  are  curve^Tn  many  ways  so  the  images  appear  distorted.) 

DESIRED  LEARNING  OUTCOME:  The  children  should  be  able  to  identify  and  explain-pro-  ■ 
**********************^,,^per:ties  of  mirrors  and  other  objects  that  reflect  imaqes. 

DEVELOPMENT:     Lesson  Cluster  3C-3    Light  Energy 

Page  T- 348/5-392*   Find  the  Changes  (25-30  min.) 

PURPOSE:    To  develop  the  concept  that  a  flat  mirror  reflects  an  image  that  is  identi- 
cal, but  is  the  reverse  of  the  actual  object. 

ADVANCE  PREPARATION:  Materials 


Take  the  words  from  page 
192  Cand  other  words)  and 
write  them  on  cards. 
Make  one  set  for  each 
pair  of  students. 
"Daper  ,Cunl  ined) 
bul letin  board  -  Sec 
tion  4  Have  a  sentence 

written. in  "mirror  writing"  -  ha^e  a  title,  "Can 
you  read  this?"    Have  a  mirror  near  the  bulletin  board 


Language  Cards/Key  Signs 
a  mirror 
symmetrica  I 

Identification  Cards    '*  "■. 


TEACHING  SUGGESTIONS: 


t  ,1  ? i J[6n  1°  Sl+  m  pa!rS-  Pass  ou+  a  se+  of  cards  and  +wo  mirrors  to  each 
.! ,:.  *Sk  ™em  +°  look  a+  +he  words  usin9  +he  mirror.    Do  not  tell  them  what  they 

w.  I  I  find.    While  the  chNdren  are  working,  encourage  them  to  classify  the  words 

tnat  are  the  same  and  different  when  Se.en  in  a  mirror. 

Have  the  children  look  at/Dage  192.    They  will  notice  that  the  words  are  similar 
D.scuss  what  they  have  found.   -List  on  the  board,  in  two  columns,  the  words  that' 
were  the  same  and.  those  that  were  different. 


Encourage  them  to  make  a  generalization  about  flat  mirrors, 
the  reverse  image. ) 


(A  flat  mirror  reflects 


As  suggested  in  question  4,  encourage  the  children  to  experiment  with  other  words 
to  try  to  find  some  that  look  the  same  in  a  mirror,  **$\  stribute  paper,  pencils,  and 
rulers.    Have  the  children  write  the  words  in  large  capital  letters  on  a  sheet  of 
unl.ned  paper  and  draw  a  line  above  each  word.    Provide  help  in  choosing  words,  as 
necessary.    Some  that  look  the  same  in  a  mirror  are  BOX,  BIKE,  BOB,  DOCK  BIB 
DECK,  OX,  BED,  KICK,  DICK,  CHICK,  CHECK,  HI,  CODE,  and  OK.  1 


12t> 
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5.  You  may  wish  to  review  (or  introduce)  the  concept  of  symmetry  as  an  extension  of 
the  questions.    Point  out  that  symmetrical  objects  look  the  same  in  a 'mirror. 

6.  You  may  want  to  further  extend  this  lesson  by  suggesting  that  the  children  place 
the  mirrors  to  the  sides  of  capital  letters  they  have  written,  and  discuss  the 
results.    Ask  them  to^find  letters  that  look  the  samS  in  the  mirror  from  this  angle 
(A,  H,  I ,  M,  0,  T,  U,**V,  W,  X,  Y).    Ask  which  ones  look  the  same  when  a  mirror 
placed  above  them,  but  not  to  the  side  (B,  C,  D,  E,  K).    The  children  should  real- 
ize that  objects  may  be  symmetrical  in  different  ways. 

7.  For  interested  children,  you  may  want  to  suggest  that  they  write  messages  that  can 
be  introduced  only  by  placing  the  mirror  next  to  them.    Provide  examples  (The  sen- 
tences and  letters  should  be  written  backwards).  These  messages  can  be  placed  on 
the  bul I et i  n  board . 


DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  explain  the  differences  be- 
tween an  object  and  its  image  reflected  in  the  mirror. 
****************  ************************************* ******** ************************* 


DEVELOPMENT:     Lesson  Cluster  3C-3    Light  Energy 

Page  T-350/S-194    Light  Stoppers  (35-45  min.) 

PURPOSE:    To  develop  the  concept  that  light  energy  can  pass  through  certain  objects 
and  not  others. 


ADVANCE  PREPARATION:    Materials  ~- 


Identi  f  ication  Cards 


Prepare  12  pieces  of  cardboard  (2  for  each  group  of 
5  children),  23  cm  by  30.5  cm  (9  in.  by  12  in.).  Use 
thin,  sturdy  cardboard.    Cut  a  small,  vertical  opening, 
1  cm  by  3  cm  (0.4  in.  by  1.2  in.)  in  the  center  of  6 
pieces.    Obtain  12  soft  wooden  blocks,  23  cm  by  7.6 
cm  by  5.x  cm  (9  in.  by  3  in.  by  2  in.),  to  serve  as 
stands  for  the  pieces  of  cardboard.    Tack  the  edge  of 
each  piece  to  a  wooden  block  as  shown  on  page  194.    Set  up 
and  the  cardboard  with  the  hole  for  each  group  as  shown 
as  a  screen,  while  the  piece  with  the  hole  narrow^  the  light  to  a  small  beam.  The 
flashlight  should  be  held  so  that  its  light  shines  through  the  opening  onto  the 
screen. 


Language  Cards/Key -Signs 
(those  objects  used  in 

lesson. ) 
to  pass  through 


he  sol  id  cardboard 
The  solid  cardboard  serves 


Gather  a  variety  of  objects  as  suggested  on  page  194.  You  might  want  to  include 
some  that  will  produce  interesting  patterns,  such  as  old  lace,  doilies,  or  other 
f abri  cs. 

Draw  a  chart  on  the  chalkboard  with  three  columns  containing 
Lets  Light  Through,  Does  Not  Let  Light  Through,  for  use  durin 
In  addition  to  the  above  you  will  need  -  bulletin  board  sec 

-  student  worksheet  - 
one  for  each  chi I d 

-  change:    make  one  set  of  materials  for 
each  pair  of  students 

Bul leti n  Board  -  Section  6 

Have  a  child  copy  the  chart  on^Objects  That  Let  Light  Through"and  Objects  That  Do 
Not!'    Label  each  list  and  place  on  blackboard.    Display  apparatus*  and  materials  on 
-a  table  under  the  bulletin  board. 


eadings  Object, 
esson. 

of  the  chart, 
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TEACHING  SUGGESTIONS: 


1.  Display  the  objects  that  will  be  used  for  the  lesson.    Have  the  children  name  each 
object.    Point  tb  the  word  on  the  chart  as  it  is  named.    Explain  the  other  headings 
on  ttfe  chart.  ,  a 

2.  Set  up  one  set  of  equipment.    Show  the  children  how  to  use  the  set  up.    Explain  .  • 
that  they  must  place  a  check  ih  the  appropriate  box  on  their  chart. 

5.    Pass  out  the  materials.    Have  the  children  set  them  up.    Check  each  pair  of  children. 
Pass  out  all  of  the  test  materials. 

4.  Darken  the  room  and  demonstrate  how  to  shine  light  through  the  hole  onto  the  screen, 
and  how  to  test  the  objects.    Have  the  children  record  their  results  on  their  papers. 

5.  Have  the  children  discuss  their  observations  by  answering  the  numbered  questions  on 
page  194.    You  may  wish  to  'summarize  their  results  on  the  chalkboard. 

-DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  identify  objects  that  allow 
*  *  '  light  energy  to  pass  through  and  objects  that  do  not. 

APPLICATION:    Lesson  Cluster  3C-3    Light  Energy 

'  Page  T-351/S-195    Using  Light  Energy  (25-35  min.) 

'PURPOSE:    To  aDply  the  concept  of  light  energy  to  practical  uses  of  light. 

ADVANCE  PREPARATION:    Materials  -  variety  of  magazines 

-  cai^logues  and  news- 
papers that  contain 
various  uses  of  I ight 

'  -  find  out  whether  there 
are  any  bui Idings 
with  solar  heating 
in  the  vacinity  of 
your  school 

-  scissors  for  each  child 

-  Bui letin  Board  (see  #5) 

-  a  solar  cell  connected  to  something  (optional) 

TEACHING  SUGGESTIONS: 

1.  Pass  out  the  magazines  and  newspapers.    Tell  the  children  that  they  are  to  find  uses  - 
of  light/    Before  they  start  to  look  for  pictures,  have  each  child,  name  one  use. 

Give  assistance  while  they  are  working.     Include  magazines  with  pictures  about 
solar  energy.     If  the  students  do  not  cut  them  out,  then  you  do,  and  explain  them 
to  the  class. 

2.  Have  each  child  show  and  explain  his  or  her  pictures  to  the  class  you  explain  any 
pictures  you  have  found. 

3.  Have  the  children  look  at  page  195.    Discuss  each  picture.    Write  the  words  solar 
energy  on  the  board.    Discuss  the  concept.    Show  the  students  the  solar  cell  if  you 
can  get  one.    Show  them  how  the  object  works  on  solar  energy. 


Language  Cards/Key  Signs 
sol ar  energy 

Identification  Cards 
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4.     if  there  are  any  buildings  with  solar  heating  in  the  neighborhood,  mention  this 
to  the  children.    You  may  want  to  take  them  to  see  the  buildings.    Have  the  chil- 
dren observe  other  uses^of  light  as  they  walk  there.        *  *  * 

5-;'  Place  their  pictures  on  the  bulletin  board  under  the  subtitle  "Uses  of  Light 
Energy." 

DESIRED  LEARNING  OUTtfDME:^  The  children  should  be  able, to  describe  several  practical 

-  uses  of  Tight  energy. 

************************^ 

EVALUATION:,    Lesson  Cluster  3C-3    Light  Energy  -         '     .  ■ 

Page  T-352/S-196    Al I  About  Light  (15-20  min.) 

PURPOSE:    To  evaluate  the  children's  performance  in  relation  to  the  following  objec- 
tives: 

1.  Identifying  the  colors  of  light  that  an  object  absorbs  and  reflects. 

2.  Describing  reflections  in  mirrors. 

ADVANCE  PREPARATION:    Materials  -  textbook  S 

-  mirrors  for  each  student  ' 

-  student  answersheet 

ACHING  SUGGESTIONS: 

1.  Pass  out  the  mirrors  and  answer  sheets r    Have  the  students  look  at  page  196. » 

2.  Read  each  question  to  the  class.    Have  them  write  their  answers  cm  the  answersheet. 

3.  When  all  of  the  children  have  completed  their  work,  discuss  their  answers. 

4.  If  a  child  correctly  answers  the  questions  correctly,  you  may  assume  that  he/she 
has  demonstrated  the  objective's  for  the  cluster  and  is  ready  to  go  on  to  the  next 
cluster. 


5.  As  a  final  review  of  the  cluster,  discuss  each  section  of  the  bulletin  board. 
*******************************************^^ 
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Level' 3  Unit  4    Population  Interaction 
Part  A    Interact  ions  Wfth in  aPopulation,  Lesson  Cluster  4A-1 
A.    CLUSTER  OUTLINE: 


Page 

Teaching  Strategies 
v 

Lesson  Title 

Teaching  Time, 
Suggested 

T-362 

Introduction 

Interacting  Organisms 

V 

*20-35  min. 

T-363 

Development 

He Ipf uJ   1 nteract ions 

20-25  mi  n.* 

T-365  ' 

Development 

Some  Anima 1 s  F  ight 

20-30  min. 

T-366 

Development 

Animals  on  the  Move 

20-25  min. 

T-368 

App 1 ication 

Peop 1 e  on  the  Move 

15-20  min. 

T-369  * 

Eva  1 uat  ion 

Many  Interactions 

15-20  min. 

B.    MATERIALS:    Add  the  following  to  the  Materials  list  on  page  T-359: 

-pictures  of  various  animals  (interacting,  fighting,  migrating) 
.  *  -teacher-made  map  of  North  America 


MLMSTRIP  INFORMATION: 


Filmstrip  Set  XIII,  Interaction  in  a  Population,  is 
appropriate  for  use  in  this  unit. 


INTRODUCTION:    Lesson  Cluster  4A-1  Interactions 

Page  T-362/S-^99     Interacting  Organisms  (20-25  min.) 

PURPOSE:    To  introduce  the  term  organism  and  the  concept  of  interaction  between 
organisms. 

PREREQUISITES:'    Observation  of  interacting  organisms. 


I  dent i  f  i  cation  Cards 


an  organ i sm 
a  plant 
an  animal 


ADVANCE  PREPARATION: 

Background  Information:     Interaction  has  previously 
^een  defined  as  what  happens  when  objects  do  something 
to  each  other,  or  the  action  that  produces  change  in 
one  or  more  objects.     In  this  unit  the  definition  is 
expanded  to  apply  to  living  objects.    Organisms  inter- 
act both  when  they  do  something  to  earch  other  and  when 
they  do  something  together  (cooperate).  Cooperation 
usually  involves  communication,  often  without  physical 
contact  between  organisms.    Communication  is  considered 
a  part  of  interaction.     Interaction  between  organisms 
may  produce  change  in  one  or  more  of  them,  but  often  it 

does  not.  —  -  / 

The  term  organism  usually  includes  microorgani sms  in  addition  to  plants\and 
animals.    However,  the  definition  on  page  199  is  simplified  for  the  children. 

Materials  -Begin  this  unit  by  visiting  a  zoo  or  pet  store,  or  both.    Have  the 

students  observe  the  interactions  between  animals  and  record  them  by 
taking  a  photograph  or  by  writing  down  information. 

-Have  various  pictures  of  organrsms  interacting.    Mount  these  on  heavy 
cardboard.    These  could  be  displayed  at -the  completion  of  the  lesson. 


Language  Cards/Key  Signs 
organ  i  sm 
a  plant 
an  a n  i  ma  I 
i  nteract ion 
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TEACHING  SUGGESTIONS: 


?  Un'+  15  be9Un'  +ake  3  +rlP  a&  S+a+ed  above  or  bring  organisms 

oratni  ms'lo55^  f°L+he  +S+aden+S  +°  °bServe-  Ch00Se  a  few  reprise  tative 
organisms  to  st%dy.    Beg.n  to  make  a  mural  with  a  picture  of  each  organism. 

As  this,  clusters  continued,  this  chart  will  a  |  so  be  developed. 

CHART  (Mural) 
(A-1) 


Orqanisms 

is 

• 

* 

r 

1.  Write  the  word  interaction  on  the  board.     Show  the  students  pictures  of  inter- 
acting organisms.    Have  them  discuss  how  these  animals  are  interacting.  Relate 
these  pictures  to  the  trip  or  animals  observed  previously. 

2.  Have  the  students  look  at  page  199.  Write  the  word  organism  on  the  board.  Ex- 
plain ,ts  meamng.  Ask  the  students  if  they  can  point  to  the  organisms  on  that 
page,  and  in  some  of  the  pictures  which  you  have  shown. 

3.  Read  and  explain  the  text  to  the  students.    Ask  the  question  at  the  end  of  the 
page.  - 

4.  Review  the  concepts  of  interaction  and  organisms. 

5.  'Display  the  pictures  and  vocabulary  used  on  a  bulletin  board. 

6.  Place  certain  organisms  on  the  large  mura I . (chart)  and  discuss  them. 

DESIRED  LEARNING  OUTCOME :    The  children  should  be  able  to  explain,  the  term  organism 

and  describe'  examples  of  interation  between  organisms. 

DEVELOPMENT:    Lesson  Cluster  4A-1  Interactions 

Page  T-363/S-200    Helpful   Interactions  (20-25  min.) 

W  * 

PURPOSE:    To  introduce  the  concept  of  population  and  to  develop  the  concept  of  inter- 
action between  members  of  one  population,*  using  examples  of  cooperafion 
(helpful  interaction). 

PREREQUISITES:    Previous  experience  observing  interactions. between  pets  or  ariimals 
in  the  classroom. 

ADVANCE  PREPARATION: 

Background  Information:     If  your  children  used  Level  2  of  this  program,  they 
studied  the  concept  of  population  (in  Unit  4).     If  not,  you  should  spend  some 
-time  teaching  this  concept,  as  it  is  essential  that  the  children  fully  understand 
it  before  they  attempt  the  lessons  in  the  rest  of  this  unit.  ' 

A  population  is. a  group  of  organisms  of  the  same  species-  (kind)  living  in  the 
same  place.    When  naming  population,  particular  kinds  must  be  stated    rather  than 
categories.    For  example,  it  is  incorrect  to  say  "the  population  of  trees-in  the 
par^k    because  there  may  be  more  than  one  kind  of  tree  there.    One  must  instead 


t 


9 
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-  refer  to  the  "population  of  sugar  maples"  or  the  "population  of  red  oaks.", 

Interaction  within'a  population  consists  of  any  interaction  between  members  of 
the  same  population.    This  cluster  introduces  various  animal  behaviors  as  exam- 
ples of  this  concept.     Interactions  within  plant  populations  are  not  covered  in 
Part  A  because  they  are  too  complex  for  children  at  this  level. 

Interaction  between  animals  in  a  population  are  usually  helpful  in  that  they 
contribute  toward  tfte  health  and  safety  of  the  participants,  the  production  of 
healthy  offspring,  and  the  learning  of  survival  skills  by  young  animals.    The  , 
interactions  studied  in  Part  A  usually  contribute  toward  the  survival  of  popu- 
lations (species)  as  groups. 

The  term  helpful  interactions  in  this  lesson  refers  to  peaceful,  cooperative 
behaviors  that  may  occur  among  members  of  a  population.    Cooperative  beJra>vior 
usually  permits  a  population  to  perform  necessary  functions  that  may  not  be  -> 
possible  for  any  one  member  to  accomplish  alone.    For  example,  helpful  (coopera- 
tive) interactions,  enable  some  animals  to  maintain  healthy  skin  (grooming  inter- 
actions), to  secure  appropriate  shelter  (home-building  interactions),  to  obtain 
food  (group-hunting  interactions),  to  produce  offspring  (ritualized  courtship 
behaviors),  to  care  for  young  (parent-offspring  interactions),  and  to  avoid 
enemies  (giving  warning  signals). 

Aggressive  interactions  (the  opposite  of  cooperative  behaviors)  are  covered  in. 
the  next  lesson.    Aggression,  too,  can  be  helpful  for  the  survival  of  the  indi- 
vidual (keeping  or  seizing  a  feeding  territory,  for  example)  and  for  the  survival 
of  the  species  (protecting  the  young;  for  example). 


Materials  -Collect  a  variety  of  "^pictures- of  popula- 
tions of  organises.    Mount  these  on  heavy 
cardboard,  to  be  displayed  at  the  comple- 
tion of  the  lesson. 

-Place  the  word  populations  on  the  chart, 
and  find  pictures  of  populations  ,on  these 
representative  organisms. 

-A  transparency  or  chart  with  the  title  Population  of  Organisms. 

TEACH  I NG  SUGGEST1 ONS :  S 

1.  Begin  the  lesson  by  showing  the  pictures  of  various  populations.  Ask  the  students 
what  is  the  same  in  each  picture.     (The  type  of  organisms  are  -the  same.) 

2.  Write  the  word  population  on  the  board.    Ask  the  students  if  they  know  what  that 
word  means.    Explain  the  word  to  the  students,  using  the  pictures  to  reinforce 
what  is  being  said. 

^5.     Emphasize  that  a  population  is  a  group  of  the  same  kind  of  organisms  living  in 
the  some  place.    Ask  the  students  to  list  some  examples  of  populations.  Write 
^fhese  on  the  transparency.    Make  sure  they  list  kinds  rather  than  categories  (for 
'example,  'mosquitoes1  rather  than  insects).    Encourage  the  students  to  name  plant 
■    populations  as  well  as  animal  populations. 

4.  Have  the  students  look  at  page  200.    Write  the, title  of  thejesson  on  the  board. 
Ask  the  students  how  these  organisms  are  helping  each  other. 

5.  Read  and  explain  the  , text  to  the  students.    Ask  the  questions  at  the  bottom  of 
t-he  page.    Discuss  their  answers.     Encourage  the  students  to  think  in  terms  of 
helpful  human  interactions  as  well  as  interactions  among  other  animals.  Examples 
/night  include  interactions  between  doctor  and  patient,  teacher  and  students,  etc. 


Language  Cards/Key  Signs 
a  population' 
helpful  ways 
to  play 
to  clean 


132 


1G4 


/ 


6.  Display  the  pictures  used  in  thejesson,  with  a  title  of  Populations  of  Organisms. 
The 'information  on  the  transparency  .could  also  be  copTed  on  a  piece  of  chart  paper 

<    and  displayed  in  the  classroom.  ^ 

7.  Place  the  pictures  of  the  representative  populations  on  the  mural  and  discuss  them 
^with  the  class!  *  , 

DESIRED  -LEARNING  OUTCOME:    The  children  should  be  able  to  explain  tfte  term  population 

and  describe  helpful  (cooperative)  interactions  between 
members  of  a  population. 

DEVELOPMENT:     Lesson  Cluster  4A-1     I nteract idPtey 

Page  T-365/S-201    Some  Animals  Fight  (20-30  min.) 

PURPOSE:    To  develop  the  concept  of  interaction  between  members  of  one  population  by 
studying  aggressive  interactions. 

PREREQUISITES:    Observation  of  animals  fighting,  either  pets,  classroom  animals  or 
anima I s  at  the  zoo. 


Language  Cards/Key  Signs 
to  fight  4  z 

to  harm 
a  sea  gul I 
a  stickleback 
f  ight  i  ng 


ADVANCE  PREPARATION: 

Background  Information:    Sometimes  members  of  a  popula- 
tion, who  may  show  cooperative  behavior  in  many  ways, 
appear  to  fight.    These  .aggressive  interactions  are 
usua I ly  associated  wi th j£rr i toria I i ty  (protection  of 
mating,  nesting,  and  feeding  territories)  and  social 
hierarchy  (dominance).    Dogs  guard  their* territories 
from  other  dogs,  mice  protect  their  litters  from  other 
mice,  and  chickens  have  a  pecking  order* 

Many  aggressive  interactions  betweetn  members  of  a  population  appear  to  be  fights 
when  in  actuality  they  are  only  threaTeninc)  movements.    These  ritualized  inter- 
actions usually  intimidate  one  opponent"  into  freeing.    Threatening  movements 
enable  an  animal  to  try  to  get  what  it  wants  (or  keep  what  it  has)  of,ten  without 
♦  actually  fighting  or  risking  physical  injury.    However,  the  children  may  have 
observed  fights  in  domestic  animals,  sucfi  as  dogs  and  cats,  that  have  resulted  -in 
injury.    Any  aggressive  interaction  is  referred  to  as  "fighting"  in  this  lesson, 
to  simplify  the  concept.  * 


Unlike  other  fish  species  that 
male  stickleback  builds  a  nest 
the  young.    He  drivel  off  all 
the  mother),  until  the  young 


f/sh 


The* fish  shown  on  page  201  are  sticklebacks, 
leave  the  hatching  of  their  eggs  to  chance,  thj 
in  the  sand  and  cares  for  the  eggs  and,  lai 
£i ntruoSTST^.inc I ud ing  other  sticklebacks  (i 
w     oafi  survive  on  their  own. 

Materials  -Collect  pictures  of  animals  fighting.    Mount  these  on  heavy  cardboard, 
v}      -Continue  the  chart  by  adding  tne  title  Fighting.    Find  pictures  to 
include  or  have  the  students  draw  pictures. 


TEACHING  SUGGESTIONS: 


1.  Show  the  students  pictures  of  the  animals  fighting.    Ask  the  students  what  is 
happening  in  the  pictures.    Also  ask  them  why  they  think  it  is  happening. 

+ 

2.  Have  the  st'udents  look  at  page  201.    Read  the  text  to  them  and^explain  as  you 
go  along.    Tell  them  the  names  for  the  organisms  in  the  pictu/es.    Write  these 
names  on  the  board. 
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3.  Have  the  students  observe  the  pictures  and  describe  what  they  see.  {   " , 

4.  Ask  the  questions  at  the  bottom  "of  the  page.    Djscuss  their  answers. 

5.  Discuss  the  fighting  behavior  of  the  organisms  that  you  have  listed  on  the  chart. 
If  no  pictures  are  available  of  fighting  behavior,  have  the  students  draw  pic- 
tures for  the  chart. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  identify  fighting  irrA- 

actions  within  a  population  and  reasons  why  animals  fight. 
************************************ *************************^ 


DEVELOPMENT: 


Lesson  Cluster  4A-1 
Page  T-366/S-202 


I nteract ions        r  t 
Animals  on  the  Move  (20-25  min.) 


PURPOSE:  .To  further  develop  the  concept  of  interaction  within  a  population  by 
studying  migration  in  different  populations,  x 


ADVANCE  PREPARATION: 

Background  Information:    The  periodic  movement  of  a 
population  back  and  forth  between  one  place  and  another 
s     is  called  migration.    Many  familiar  migratory  patterns 
occur  twice  a  year  and  appear  to  be  seasonal,  changing, 
with  temperature  and  light  conditions.    Migratory  birds 
are  familiar  examples.    They  leavWan  area  and  return 
at  predictable  times/   Other  examples  of  migration 
occur  in  Alaskan  fur  seals,  sea  turtles,  eels,  salmon 
and  other  fish,  and  many  insects  (such  as  monarch 
butterf I L£s) . 

.  Migration  helps  populations  survive  by  allowing  them 
to  move  to  areas  of  good  food  supply,  and  by  allowing 
them  to  move*  to  the  best  area£  for  breeding  and 
raising  young. 

Migration  is  an  interaction  between  members  of  a  pop- 
ulation in  which  they  communicate  and  cooperate  (do 
something  together)  without  doing  something  to  each 
other. 

Materials  -Have  a  large  map  of  North  America  to  display 
in  the  room.     It  would  be  best  to  make  your 
own  map,  without  any  labels,  and  then  place 
the  labels  on  the  map  .as  the  lesson  pro- 
gresses. 

-Collect  pictures  of  animals  that  Migrate. 

Mount  these  on  heavy  cardboard. 
-Make  cutouts  of  reindeer  and  whales  that  can 

be  pjaced  on  the  map  during  the  lesson. 
-Using  a  ditto,  make  copies  of  the  map,  two  fo 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 

spring 

winter 

fall  *  , 

slimmer 

to  migrate 

a  group 

a  population 

a  p I  ace 

Canada 

a  reindeer 

a  whale  1 

North  America 

Ca  I  i  forn  ia 

A laska 

a  forest 

a  coast 

identification  Cards 
Canada 

Morth  America 
Ca4  i  forn  i  a-  " 
an  ocean 
a  coast 

(These  labels  will  be 
used  on  a  map. ) 


r  each  student. 


I.^Ask  fhe  students  if  they  know  what  happens  to  some  animals  in  the  winter  time. 


•  ■  -  —       —    1  ■  ■  ■   —   —  /        t  »■  ■  w  »•       »i  i  .  u   i        ituprpvil  J        IV       JVIIIV      Ull  MIIU    I  J        III  111^ 

Ask  them  if  they  see  various  birds,  etc'  during  the  winter  months, 
possible  reasons  for  their  disappearance. 


Discuss  the 
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2. 


Have  the  students  look  at  pages  202-203.  Write  the  words'move  -  migration 
the  board.    Also  display  the  map  of  North  America. 


3.  Read  through  the  text  with  the  students.    Explain  each  concept  as  they  occur. 
When  talking  about  each  plate  on  the  map,  place  the  appropriate  label  on  it. 
After  you  have  explained  about  the  reindeer,  have  a  student  take  a  reindeer 
cutout  and  show  the  movement. 

4.  Read  through  the  information  about  the  whale.    Label  the    map  and  have  the  stu- 
dents show  the  movement  of  th<*  whales,  using  the  cutouts. 

5.  Have  the  students  answer  the  questions  on  page  233.    Discuss  their  answers. 

6.  To  review  the  map,  remove  all  of  the  labels  and  have  the  students  replace  them. 
Also  have  them  place  the  cutouts  of  the  animals  on  the  map  for  one  season  and 
then  the  other. 

7.  Pass  out  the  ditto  copy  of  the  maps,  two  to  each  student.    Ask  them  to  label  one 
summer  and  one  winter.    Then  ask  them  to  draw  the  positions  of  the  two  animals 
during  these  seasons.    They  can  also  label  tbq  areas  on  t,he  map. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  Jo  explain  that  some  popula- 
tions interact  by  moving  in  groups  and  describe  how  this 

helps  the  populations  survive. 
*******************************************^ 

APPLICATION:    Lesson  Cluster  4A-1  Interactions 

Page  T-368/S-204    People  on  the  Move  (15-20  min.) 

PURPOSE:    To  apply  to  people  the  concept  of  migration  as  an  interaction  between 
members  of  one  population. 

PREREQUISITES:  'Use  of  the  m§p  of  North  America,  and  study  about  Eskimos. 


ADVANCE  PREPARATION: 

Background  Information:    Despite  harsh  conditions, 
Eskimos  live  in  the  northern-most  part  of  North  America 
They  survive  in  the  severe  environment  by  hunting  ani- 
mals that  supply  them  with  food,  fuel,  clothing,  *and 
tools.    The  Eskimos  move  in  response  to  the  migratory 
patterns  of  the  animals  they  depend  on.     In  winter, 
when  the  reindeer  migrate  south  from  the  tundra  to  the 
forests,  the  Eskimos  travel  from  the  tundra  to  the  far 
north  to  hunt'  wq  I  ruses  and  seals  that*  migrate  there. 
In  spring,  the  reindeer  go  back  north  to  the  tundra  and 
the  Eskimos  move  back  south  to  the  tundra  to  hunt  them. 

Other  groups  of  people  who  move  in  respohse  to  food 
supply  are  the  Bedouins,  who  travel   in  the  desert,  atid 
sHepherds,  who  alternate  between  high  mountain  pastures  in  summer  and  wsw-mer  low- 
lands in  winter.    Other  people  move  in  different  seasons  for  economic  reasons. 
^  *  Migrant  farm  workers  in  the  United  States,  for  example,  move  where  the  crops  are 
in  season.     In  India  and  Pakistan,  a  peasant  may  migrate  tothe  city  to  work, 
leaving  the  family  in  the  village.    Periodically,  the  peasant  returns  to  the 
village  with  money  and  goods.    Families  in  North  America  often  move  when  a  parent 
is  transferred  or  g6ts  a  job  in  another  city. 


Language  Cards/Key  Signs 
an  Eskimo 
a  seal 
a  walrus 
a  reindeer 

Identification  Cards 
A laska 
Canada  • 

the  Paci  f  ic  Ocean 
the  Arctic  Ocean 
Hudson  Bay 
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Materials  -Use  the  same  map  as  in  the  previous  lesson,  but  remove  the  labels 
and  animals, 

-Ditto  maps  of  North  America  for  the  student,  two  each. 
-Cutout  pictures  of  seals,  walruses,  ar\d  Eskimos. 

TEACHING  SUGGESTIONS: 

1.  Have  the  students  look  at  page  204.    Display  the  map  and  have  the  labels  and 
cutouts  ready, 

2. \    Read  the  text  to  the  students.    Use  the  map  and  labels  to  explain  as  you  go 
^^Thfough  the  information. 

3.  Xsk  the  students  to  place  the  cutout  pictures  on  the  map  first  for  summer,  then 
for  winter. 

Remove  the  labels  from  the  map  and  have  the  students  put  them  on  again. 

Ask  one  student  to  explain  the. migration  of  the  Eskimos,  another  *the  walrus, 
another  the  reindeer.  ~ 

Pass  out  the  ditto  maps,  two  to  each  student.    Ask  them  to  label  one  summer  and 
one  winter.    Have  them  draw  the  positions  of  the  Eskimos,  seals,  walruses,  and  ^ 
reindeer.    Have  them  label  these  and  label  the  parts  of  the  map. 

DESIRED  LEARNING  OUTCOME;    The  children  should  be  able  to  describe  an  example  of 

human  migration  and  explain  reasons  people  migrate. 
*********************************^ 

EVALUATION:    Lesson  Cluster  4A-1  Interactions 

Page  T-369/S-205    Many  Interactions  (15-20  min.) 

PURPOSE To  evaluate  the  children's  performance  in  relation  to  the  following 
object  i  ves : 

1.  Describing  evidence  of  interaction  between  organisms  in  a  population. 

2.  Identifying  ways  animals  in  a  population  interact. 

ADVANCE  PREPARATION:    Materials  -make  student  answer  sheets 
TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
cleaning 
f  ighting 
playing 
interacti  ng 


1.  Hdvo  the  students  look  at  page  205.    Discuss  the  names 
of  the  animals  in<each  picture.    Review  the  vocabulary. 

2.  Pass  out  the  answer  sheet  to  each  student.    Ask  each  question,  paraphrasing 
where  necessary,  and  have  them  write  their  answers  on  the  answer  sheet. 

3.  When  the  students  have  completed  their  answers,  discuss  them. 

4.  You  may  wish  to  ask  the  children  to  describe  other  examnles  of  interaction  within 
a  population,  such  as  feeding,  cleaning,  or  migrating. 

5.  If  a  child  correctly  answers  all  of  the  questions,  you  may  assume  that  he  or  she 
has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the  next 
c'l  uster. 

w 
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Level  3    Un i t  4  PoduI at  ion  interaction 
-  '  Part  A  Interactions  Within  a  Population.  Lesson  Cluster  4A-2 
A.    CLUSTER  OUTLINE  * 


Page 


TT375 
T-374 
T-380 
T-381 


Teaching  Strategies 


Development 
Introduction 
App I ication 
Eva  I uat ion 


Lesson  Ti  tie 


A  Mous^  Home 

Animals  That  Build  Homes 
Peo/le  Bui  Id  Homes 
Bui  I d  i  ng  Homes 


Teaching  Time 
Suggested 


40-45  min, 
^    20-25  min. 
25-30  min. 
15-20  min. 


NOTE: 


The  first  lesson  is  the  development  lesson,  the  introduction  comes  second. 
An  Aunt  Home  has  been  omitted. 


B.  MATERIALS: 


4Add  the  following  to  Materials  Li-st  on  Dage  T-371 
-  pictures  of  animals  homes  and  people  homes 


DEVELOPMENT:    Lesson  Cluster  4A-2    Home-Building  Interactions' 
Page  T-375/S-207    A  Mouse  Home  (40-45  min.) 

pUPP0SE:    To  develop  the  concept  of  home-building  interactions  through  observation  of 
nest  building  in  mice.    Lesson  (2b)  may  be  done  instead  of  this  lesson, 
Doth  may  be  done .  ' 
I 

BACKGROUND  INFORMATION:  *  . 

Mice  are  active  nest  builders.     If  they  are  giv^n  suitable  materials,  they  will 
build  a  nest,  even  if  a  pregnant  female  is  not   h  the  cage.    Mice  use  their  nests 
for  sleeping,  hiding,  and  raising  young.    Since  mice  like  dark  places  for  sleeping 
and  hiding,  they  may  take  advantage  of  the  inverted  cardboard  box  and  build  their 
nest  in  it.     If  .this  happens,  lift  the  box  gently  to  observe  the  nest,  being  care- 
ful not  to  disturb  it.    Replace  the  box  when  observation  is  finished.    Keep  in  mind 
that  the  nest,  not  the  cage,  is  the  "mouse  home."    The  cage  is  the  environment  in 
which  the  mice  build  their^home. 

Mice  are  easy  to  care  for  but  should  be  handled  gently.    The  more  they  are  handled, 
however,  the  tamer  they  become.    The  children  should  be  taught  correct  handling  and 
the  proper  way  to  approach  the  mice  to  avoid  frightening  them  and  to  prevent  being 
b  i  tten . 

Be  sure  to  change  the  bedding  (sawdust  or  shavings)  and  clean  the  cage  regularly. 
Also  change  the  play  objects  periodically  for  variety.    Do  not  place  the  cage  near 
drafts  or  in  direct  sunlight.    Keep  the  food  dish  filled  with  more  than  the  mice 
need.    A  mouse  eats  about  5  g  (weighing  0.2  oz.)  of  food  per  day. 

Keep  a  reference  on  hand  for  further  information.     Inexpensive  guides  for  care  of 
small  animals  can  be  found  in  most  pet  shops.    Libraries  also  can  provide  good  re- 
ferences.   One  excellent  an i ma  I -care- guide  is  Animal  Care  From  Protozoa  to  Small 
Mamma  I s  by  Barbara  Orlans,  Addison-WesJey,  Menlo  Park,  California,  1977.    You  may 
wish  to  appoint  a  "Mouse  Patrol"  to  take  turns  caring  for  the  mice  and  post  a 
Schedule  of  duties  for  the  children  to  fo I  low.  '  ' 
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Mice  are  curious  and  playful  animals.    They  are  sure  to  delight  your  children. 
At  the  en.d  of  the  year,  you  will  probably  have  several  anxious  volunteers  to  care 
for  the  class  pets  over  the  summer.    Before  you  give  the  mice  to  children  to  take 
home,  make  sure  that  their  interest  in  caring  for  them  is  genuine,  that  they  have 
the  groper  equipment,  that  they  have  no  cats  at  home,  and  that  they  have  their 
parents1  permission. 


Language  Cards/Key  Signs 


ADVANCE  PREPARATION:    Materials  - 

Note:    Use  all  female  or  all  male  mice  for  the  house. 

1.    See  Teacher's  Manual  -  Advance  Preparation. 
4    2.-   Make  a  chart  with  the  labels  listed  under 

identification  cards,  and  the  objects  listed. 
Make  the  labels  removeable  so  that  the  students 
can  place  the  label  next  to  the  approDriate  ob- 
ject, as  vocabulary  practice. 
3.    Make  a  chart  listing  the  steps  in  making  a 
mouse  hpme.    Use  language  which  your  students 
can  read. 

4.,    Have  a  large  sheet  of  chart  paper  ready. 
*DisDlay  the  objects  t^be  included  in  the  home. 
TEACH I NG' SUGGEST  I ONS : 

I.    Display  the  mouse  home  on  a  table  in  front  of  the  class. *    Display  the  chart  of  the' 
various  objects,   "Have  th^e  labels  ready.    As  you  discuss  each  object,  place  the 
label  next  to  it  on  the  chart. 


a  mouse 
mi  ce 

cardboard 
cotton 
a  home 

Identification  Cards 

a  mouse 
!  cotton 
!  a  box 
'  a  stick 

cedar  chips 

an  exercise  wheel 


Ask  the  students  to  look  at  page  207.  Display  the  chart  listing  the  directions  for 
making  the  mouse  home.    Have  the  students  read  the  directions  and  do  each  thing. 

Explain  your  rules  for  the  care  and  handling  of  mice.    Demonstrate  the  proDer  method 
for  picking  up  a  mouse  and  caution  the  children 'not  to  picK  one  ud  Unless  it  is 
really  necessary.    Yot  may  want  to  post  your  rules  in  the  room  or  write  them  on  the 
chalkboard  as  a  reminder.    Place  the  mice  in  the  cage  and  have  the  children  observe 
their  behavi6r  as  the  mice  explore  their  new  environment. 

Explain  to  the  students  that  they  will  oe  observing  the  mouse  home  every  day  ana 
that  they  will  be  writing  down  what  they  see. 

Take  the  larg^  sheet  of  chart  paper  and  write  these  titles:     Interactions  With  Ob- 
jects, Changes  in  Cage,  and  Food  Eaten.    Each  day,  observe'the  mouse  home  and  ask 
the  students  -ttoi note  the  changes.    Th6n  you  write  these  changes  on  the  chart, 
dating  each  entr^v. 

After  about  a  week,  tfeve  the  children  discuss  the  Answers  to  thef quest  ions ,  using 
the  observations  recoiled  on  the  large  chart. 


7.    As^  the  chi Idren  to 
next  lesson. 


najne  otl- 


other  animals  which  build  homes.    This  will   lead  into  the 


DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  describe  home  building  and 

other  interactions  in  a  population  of  mice. 
*******  ******* *********************************************** **^^ 
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INTRODUCTION:    Lesson  Cluster  4A-2    Home-Building  Interactions 

Page  T-374/S-206    Animals  That  Build  Homes  (20-25  min.) 

» 

PURPOSE:    To  further  develop  the  concept  tha,t  animals  build  homes. 
ADVANCE  PREPARATION:    Materials  - 


1.  Display  the  mouse  home,  to  be  referred  to  during 
the  lesson. 

2.  Collect  pictures  of  animals  and  their  homes. 
"5T  Continue  the  mural  started  In  Cluster  A-1  by 

adding  the  title  Homes  and  adding  pictures  of 
homes  of  the  reoresentat i ve  organisms. 

TEACHING  bUGGtSTlONS: 


Language  Cards/Key  Signs 

an  object 

bui I di ng  a  home 

a  beaver 

a  gannet 

a  home 

-Identification  Cards 


1.  bhow  the  students  pictures  of  animals  and  their  homes. 

Discuss  each  picture  with  The  students/  placing  special  emphasis  on  the  materials 
of  the  homes. 

2.  Have  the  students  look  at  page. 206.    Read  the  text  to  them  and  explain  it. 

3.  After  you  explain  that' the  animals  interact  with  objects,  return  to  the  pictures 
shown  previously  and  ask  the  students  which  objects  each  animal  used. 

4.  On  the  board,  make  a  Mst  of  the  animals  and  the  objects  interacted  with. 

- 

5.  Discuss  the  pictures  on  page  206  in  the  same  way.    Use  the  questions  as  a  guide 
*    for  discussion, 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  name  objects  that  anilnals 

interact  with  when  building  their  homes. 
*****^** ********************************************** ******* ************************* 


APPLICATION:    Lesson  Cluster  4A-2    Home-Building  Interactions 
—  °age  T-380/S-210  .People  Bui  id  Homes  (25-30  min.) 

PURPOSE:    To  apply  to  people  the  concept  of  home-building  interactions. 

PRERtQUI SITES:    Study  of  homes,  possibly  during  a  Social  Studies  Lesson. 

ADVANCL  PREPARATION:    Materials  - 


1,  Collect  pictures  of  a  wide  variety  of  homes.  Mount 
them  on  heavy  cardboard.    Label  each  picture. 

2,  pre^are  a  bulletin  Doard  with  the  title  Home 
Building  Interactions.    The  pictures  of  animal 
and  people  homes  will  be  placed  here  after  the 
lesson  is  completed. 


Language  Cards/Key  Signs 
a  farm  house 
•an  apartment  * 
an  adobe  pueblo 

Identification  Cards 
(Labels  for  homes  in 

pictures  you  have 

co  I  I  ecffed 


er|c 
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TEACHING  SUGGESTIONS: 

1.  Ask  the  students  where  people  live.    Show  them  the  various  pictures  of  people- 
homes.    Di-scuss  each  ohe.     Include  in  the  discussion  the  objects  that  people* 
interacted  with  to  make  the  home. 

2.  Have  the  students  look  at  page  210.    Read  the  text  to  them.    Discuss  each  picture 
and  the  questions  on  that  page.    Use  the  questions  to  stimulate  class  discussion 
of  home  building  by  people. 

3.  When  the  children  consider  different  places  where  homes  are  found,  emphasize  that 
they  should  describe  general  geographic  areas  (the  city,  the  suburbs,  the  country, 
the  desert)  rather  than  name  specific  places  (New  York    Ontario,  Arizona).  Help 
the  children  determine  the  relationship  between  type  of  home  and  environment.  For 

'example,  the  availability  of  materia  I  s-^and  technology  in  a  particular  area  may  be 
reflected  in  the  kind  of  structure  built  there.    Also,  population  density  and  other 
buildings  may  affect  the  type  of  home  built. 

4.  Point  out  that  unlike  other  animals,  most  people  in  developed  countries  do  not  build 
their  own  homes.    Other  people  buNd  trie  homes  . for  them'.     In  less  deve  U|ped  areas, 
however,  people  often  do  build  their  own  homes. 

5.  Have  the  children  discuss  the  numbered  questions. 

6.  Arrange  the  pictures  from  the  lesson  on  the  bulletin  board.  n 

DESIRED  LEARNING  OUTCOME :    The  children  should  be  able  to  describe  home-building  inter- 

k  acti6ns  of  people  a'nd  kinds  of  homes  people  build. 

***************************** *********************************************************** 

EVALUATION:     Lesson  CIuster'4A-2    Home-Building  Interactions 
Page  T-381/S-211    Bui Iding  Homes  (15-20  min.) 

PURPOSE:     1.     Identify  homes  built  by  certain,  animals. 

2.    Describe  the  objects  that  Animals  interact  wjth  to  build  the  home. 


ADVANCE  PREPARATION:    Materials  - 


1.  Choose  five  pictures  of  animals  and  their  homes 
used  in  the  Introduction  Lesson. 

2.  Make  a  student  answersheet  as  fol lows: 

Orqanism  Home  Ob iects  Used  ( 

1.  I  11  r 

2.  

3.  ,  

4.   

5. 


NOTE:    Do  not  use  the  page  from  the  textbook..   These  organisms  were  never  discussed  pre- 
m        viously  and  thus  would  b$  confusing  to  the  students.    Use  only  those  pictures  on 
animals  that  have  been  used  in  previous  lesson. 


Language  Cards/Key  Signs 
(names  of  organism  used 
in  lesson) 

Identification  Cards 
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TEACHING  SUGGESTIONS: 

I.    Pass  out  the  student  answersheet  and  explain  how  it  is  to  be  filled  out. 

2'    !n™aChTKiC+U,re  3nd  h3Ve  +he  s+udent*  write  their  answers  in  the  appropriate 

SnanUm           tl™  ?'f+  Ur6S  Can  disPlaVed  on  th*  board.    Write  the  name  of  the 

organism  under  the  picture.  ~  * 

As  the  students  are  working,  check  their  work  and  helo  wl,th  ^vocabulary  or 

spelling  problems.  ?  " 

4'    answers"^  S+Uden+S  have  comP'e+ed  +heir  work,  take  each  picture  fchd  discuss  the 


< 


r 
S 
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..Level  3"Unit  4  Population  Interaction 
Part  A  Interactions  Within  a  Population,  Lesson  Cluster  4A-3  * 


A.    CLUSTER  OUTLINE 


Page 

V 

Teaching  Strategies 

Lesson  Title 

Teaching  Time 
Suggested 

T-387 

Development 

A  Mouse  Fami ly 

45-50  min. 

T-386 

Introduction 

Caring  for  Young 

20-25  mi'n. 

T-390 

Development 

On  Thei  r  Own 

20-25  min. 

T-39\1 

Appi  i cat ion 

Chi ldrenf s  Needs 

20-25  min. 

T-393 

Eva  1 uation 

Different  Young  Animals 

20-25  min. 

NOTE:\ 
B.  MA 
Fl 

The  first  lesson  is  the  development  lesson,  the  introduction  comes  second. 
TERIALS:    See  list  on  page  T-383. 

LmSTRIP  INFORMATION:    Filmstrip  Set  XIII,  Interaction  in  a  Population,  is 

appropriate  for  use  in  this  unit. 

4  ^ 

DEVEL0! 


PURPOSE 


ENT;    Lesson  Cluster  4A-3 
Page  T-387/S-213 


Young  and  0J4.\J'fiteract 
A  Mouse  Fami I y  (45-50  min. 


) 


To  develop  the  concept  that  sqme  animalsneed  care  from  their  parents 
through  observation  of  interactions  between  a  mouse  and  her  litter. 
.Lesson  (2b)  may  be  done  inst6a,d  of  this  lesson,  or  both  may  be  done. 


Language  Cards/Key  Signs 
a  I itter 
a  baby 
to  nurse 
■mi  I  k 
to  mate 
male 
f ema I e - 


ADVANCE  PREPARATION: 

Background  4nformat ion :    The  mother  mouse  will  most 
likely  build  the  nest  within  the  inverted  box  (nest  box) 
aqd  give  birth  inside.     In  addition,  the  nest  may  be 
somewhat  buried  in  the  bedding.    As  a  result,  §you  may 
have  to  lift  the  nest  box  and  even  move  aside  bedding 
in  order. to  see  the  litter  and  their  interactions  with 
the  mother.     (The  nest  box  was  removed  in  the  photo- 
graph on  ,page  213  to  show  the  litter  with  the  mother.) 
Try  to  do  this  with  a  minimum  of  disruption  of  the 
mother  and  her  young,  since  they  should  not  be  disturbed 
Always  replace  the  nest  box  when  observation  is  finished 

be  touched  directly  by  anyone  during  this  period,  because  the  protective  mother 
may  bite  someone  or  eat -her  young  due  to  foreign  odor  on  them.     If  the  young 
must  be  handled  later  (to  c\ean  the  cage)  bedding  should  be  rubbed  on  the  hands  to 
pick  up  the  motherfs  scent  and  to  avoid  transferring  human  odor  to  the  young. 

An  average  mouse  litter  consists  of  six  to  nine  babies  that  are  born  harrless, 
deaf,  and  blind.    Record  the  birth  date  so  you  can  keep  track  of  1-heir  age.  Hair 
begins  to  appear  at  about  3  days,  hearing  begins  at  about  11  days  and  the  babies 
open  ^heir  eyes 'and  discover  solid  food  at  14  days.    The  babies  should  be  separated 
from  their  mother  when  they' are  three  to, four  weeks  old  and  the  sexes  should  be 
separated  to  prevent  breeding.     In  giving  away  the  young  mice,  follow  the  I rsted 


^for  the  first  ten  days,. 
The  young  should  not 
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precautions  on  page  T-376.    For  further  information  on  care  and  handling  of  mice 
and  ways  to  determine  sex,  refer  to  an  animal-care  guide  (available  at  pet  stores 
and  in  libraries).    An  excel-lent  one  is  Animal  Care  From  Protozoa  to  Small 
Mammals  by  F.  Barbara  Orlans,  Add i son-Wes I ey ,  Menlo  Park,  California,  1977. 

If  mice  are  unavailable,  you  may  use  hamsters  or  other  small  rodents  for  this 
lesson.  \ 


Materials:     1.    Four  weeks'  previous  to  this  lessoffTpurchase  a  male  and  a  female 
mouses    (Not  the  same  used  on  the  mouse  house?)    Make  a  cage  for 
them,  as  stated  in  the  lesson  on  the  mouse  house.    Keep  them  in 
the  classroom,  but  do  not  make  specific  reference  to  them  until 
the  mouse  house  is  developed.    Then  the  students  can  also  observe 
interactions  in  this  second  mouse  house.    Discuss  the  sex  of  the 
animals  and  mating  behavior. 
2.    Modifications  to  mouse  house  for  breeding  -  provide  additional 
Dedding,  remove  exercise  wheels,  provide  extra  greens,  and  milk- 
soaked  bread  to  be  continued  when  the  mother  is  nursing.  The 
gestation  period  is  22-29  days.    Before  the  babies  are  born,  the 
father  should  be  removed  from  the  cage. 
*    r  3.    Have  a  piece  of  chart  paper  ready. 

TEACHING  SUGGESTIONS:  , 

1.  Display  the  cage  of  mice  on  a  table  in  front  of  the  class.  Explain  the  Tjules  for 
observing  the  mouse  and  her  litter  and  the  reasons  for  the  rules.  You  could  post 
the  rules  in  the  classroom. 

2.  Have  the  students  look  at  page  213.    Read  the  text  to  the  students.    Explain  to 
them  what  things  they  should  be  observing. 

3.  Take  the  chart  Daper.    Write  the  following  titles  on  it:    Behavior  of  Mother  and 
Young,  Interactions,  Food  Eaten  By  Young.     Explain  to  the  class  that  they  will  be 
observing  the  mice  each  day.    You  will  write  down  their  observations  on  the  chart, 

«  dating  each  entry. 

4.  After  about  .four  weeks  of  observation  (when  the  litter  is  weaned)  have  the  students 
discuss  the  questions  on  213.    Discuss  the  fact  that  mice  are  babies  only  for  a 
short  time,  as  compared  with  humans.    You  could  also  discuss  the  life  span  of  the 
mouse. 

5.  Ask  the  children  to  predict  what  would  happen  if  the  mother  mouse  did  not  care 
for  her  young. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to.  explain,  that  young  mice 

need  parental  care  and    descrive  how  a  mouse  cares  for 
her  young. 

^  ************ ******************** ************* *****************************************" 

INTRODUCTION:    Lesson  C I aster  4A-3    Young  and  Old  Interact 

Page  T-386/S-212    Caring  for  Young  (20-25  min.) 

PURPOSE:  -  T<>  -introduce  the  concept  of  caring  for  young  as  an  example  of  interaction 
between  members  of  a  population., 

PREREQUISITES:    Th^  ability  to  match  an  adult  animal  with  its  young. 

J 
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ADVANCE  PREPARATION: 
Materials  -  1. 


Collect  pictures  of  animals  with  their 
young.  Label  the  animals*  Also  write 
a  sentence  to  go  with  each  picture 
telling  about  one  aspect, of  care,  e.g. 
the  mother  is  cleaping  the  baby's  fur. 
Paper,  for  the  students  to  write  sen- 
tences about  the  pictures. 


Language  Cards/Key  Signs 

to  care  for 

to  feed 

to  protect 

a  monkey 

a  raccoon 

to  carry 

young 


TEACHING  SUGGESTIONS: 

1.  'Have  the  students  look  at  page  212.    Read  the  text  to  them,  explaining  how  ani- 
mals care  for  their  young.    Point  out  that  caring  for  Y.°un9  is  an  example  of 
interaction  within  a  popula^fon. 

2.  No  modi  f i cat  ion. 

3.  No  mod  i  f  i cat  ion. 
4*    No  modi  f  i cat  ion. 


5.  Show  the  pictures  of  the  animals  with  their  young.    Discuss  each  picture  and  how 
the  adult  is  caring  for  the  young. 

6.  Pass  out  paper  to  each  student.    Have  the  students  choose  one  or  two  pictures. 
Ask  them  to  write  a  sentence  about  each  picture.    Display  these  in^thre  classroom 
when  completed. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  explain  how  members  of  some 

populations  care  for  their  young. 
******** *********************************************** 


DEVELOPMENT:    Lesson  Cluster  4A-3    Young  and  Old  Interact 
Page  T-390/S-215    On  Their  Own  (20-25  min.) 

PURPOSE:    To  develop  the  concept  that  some  animals  are  independent  of  their  parents 
at  birth. 

PREREQUISITES:    Experience  with  the  development  of  frogs  (egg,  tadpole,  frog). 


ADVANCE  PREPARATION: 

Materials:  1.  Collect  pictures  of  animals  that  take  care 
of  themselves,  and  animals  that  need  mo- 
thering.   Mount  these  on  heavy  cardboard. 
Thes'e  will  be  used  for  a  bulletin  board 
at  the  end  of  this  lesson. 

2.  If  possible,  collect  frog  eggs,  or  start 
a  papulation  of  mealworms. 

3.  Titles  for  the  bulletin  board,  These 
Anima I s  Need  Parents,  These  An  ima I s  Da 
Not  Need  Parents.    Place  these  on  the 
bulletin  board  before  the  start  of  the 
lesson. 

i  . 


Language  Cards/Key  Signs 
a  tortoise 
a  tadpole 
a  frog 

(any  other  names  of  ani- 
ma I s  used  in  I esson) 
to  take  care  of 
themselves 
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TEACHING  SUGGESTIONS: 


1.  Have  the  students  look  at  page  215.    Read  the  text  to  them  and  explain  the  con- 
cept.   Discuss  each  of  the  pictures. 

2.  Have  the,  students  answer  the  questions  at  the  bottom  of  the  page.    Explain  that 
many  young  animals  need  no  parental  help;  they  are  able  to  move^about,  feed  them- 
selves and  find  a  place  to  live  as  soon  as  they  are  born. 

3.  Have  the  students  read  the  titles  on  the  bulletin  board.    Show  them  the  pictures 
of  the  animals.    Have  them  label  each  animal  and  then  place  it  in  the  appropriate 
place  on  the  bulletin  board.    Discuss  the  behavior/abilities  of  each  animal  'as 
they  are  placed  on  the  board. 

DESIRED  LEARNjNG  OUTCOME:    The  chi  Idren  should  be  able  to  describe  some  animals  ' 

that  are  independent  of  their  parents  at  birth  and  explain 

how  they  are  able  to  survive  on  their  own. 
******************************************************************** 

APPLICATION:    Lesson  Cluster  4A-3    Young  and  Old  Interact 

Page  T-391/S-216    Chi ldrenf s  Needs  (20-25  min.) 

PURPOSE:    To  apply  to  people  the  concept  of  caring  for  young  as  an  interaction  within 
a  population. 


ADVANCE  PREPARATION:  None. 
TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 


a  chi Id 
ch  i Idren 


1.  Have  the  students  look  at  page  216.    Read  the  text  to  them. 

2.  Have  the  children  look  at  the  photographs  and  discuss  the^ i nt enact  ions  shown  in 
each  one. 

3.  Ask  the  children  to  suggest  other  e£fcfl^frte&.  of  child-parent  interaction  and  list 
them  on  the  chalkboard. 

4.  Have  the  children  discuss  the  answers  to  the  numbered  questions  on  page  216.  Ask- 
them  what  important  skills  their  parents  teach  them.    Make  sure  they  understand 
that  the  "teaching- 1  earning  process  Is  also  an  interaction.    Ask  the  children  what 
else  their  parents  give  them  that  is  important  but  cannot  be  seen  or  measured 
(love,  affection,  and  attentioji  are  necessary  for  a  child's  healthy  emotional 
growth) .  ^*  '  ^ 

5.  Ypu  might  want  to  point  out  that  human  parents  care  fpr  their  children  for  a  longe 
time  than  any  other  animal.    However,  people  usua  1 1  y/g'i  ve  birth  to  only  one  off- 
spring at  a  time,  while  other  animals  more  often  have  multiple  births.  Also, 
people  have  a  longer  life  span  than  most  other  animals. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  describe  how  human  parents 

care  for  their  children. 
************************************************* ************************************* 
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EVALUATION:    Lesson  Cluster  4A-3    Youn^  and  Old  Interact 

Page  T-393/S-217    Different  Young  Animals  (20-25  min.> 

PURPOSE:    To  evaluate  the  children's  performance  in  relation  to  the  following 
objectives: 

K    Distinguishing  between  animals  that  need  care  from  their  parents  and 

those  that  do  not. 
2.    Describing  how  an  animal  interacts  with  its  young,. 

a. 

ADVANCE  PREPARATION: 

Materials:     1.  Remove  ten  pictures  from  the  bulletin  board  of  the  last  develop- 
-  ment  lesson^    Keep  the  labels  on  the  pictures.    Mix  them  up  and 
tape  them  to  the  board. 
2.    Make  a  student  answersheet.     It  should  include  the  following: 
a.  a  chart  for  sorting  animals  into  two  groups,  using  titles  from 
bulletin  board;  b.  a  list  of  f our *bf  thp  animals  that  interact 
with  parents,  with  space  for  the  student  to  explain  how  they 
interact. 

TEACHING  SUGGESTIONS: 

NOTE:    The  textbook  page  should  not  be  used  for  the  evaluation.     It  could  be  used*as 
a  discussion  to  follow  up  the  evaluation  listed  above. 

1.    Tape  the  pictures  to  the  board.    Pass  out  the  answer  sheets.    Explain  how  they  are 
■  to  be  f  i I  led  out.  ^  ; 

2*    Help  the  students  with  any  problems  in 'answering  the  questions. 

3.  When  all  of  the  students  have  completed  their  answers,  discuss  them* 

4.  As  a  further  foflow  up  to  this  cluster,  have  the  students  look  at  page  217.  They 
should  ^iscuss  the  pictures  and  answer  the  questions  as  a  .group'. 

5.  If  the  student  has  correctly  answered  most  of  the  questions,  then  you  can  assume 
that  he  or  she  has  completed  the  objectives  for  the  cluster. 
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Level  3  Unit  4  Population  Interaction 
Part  B  Two  Populations  Interac't,    Lessqri  Cluster  4B-1 
A.    CLUSTER  OUTLINE 


Page 

•Teaching  Strategies  A 

Lesson  Title' 

Teachings  Time 
Suggested 

T-400 
T-402 
T-406 
T-409 

Introduction 
development 
App 1 i  cation 
Eva  1 uation 

a 

Some  Animals  Eat  PJants 
Sfart  an  Aphid  Population 

Jpiavorite-  Foods 

^^t'K  Interactions 

20-25  min. 
60-75  min. 
50-60  min. 
,20-25  min. 

B.    MATERIALS:   -See  list  on  pages  T-396-397. 

F ! LMSTR I P  INFORMATION:  .Fi  Imstrip  Set  XIII,  Interaction  in  a  Population  is  appro- 
priate for  use  in  this  unit. 

INTRODUCTION:    Lesson  Cluster  4B-1    Plant-Eating  Interactions 

Page  T-400/S-219    Some  Animals  Eat  Plants  (20*25  min.) 

PURPOSE:    To  introduce  the  concept  of  eating  as  an  interaction  between  two  populations 
/     and  to  introduce  the  concept  of  plant  eater. 


ADVANCE  PREPARATION:  -  { 

Background  Information:    Eating  is  the  most  obvious  and 
common  form  of  interaction  between  populations.  Many 
naimals  eat  only  plants.    These  animals  are  known  as 
herbivores.    Som^»  herbivores  eat  only  particular  plant 
parts  op,  products,  such  as  sap,  stems,  fruits,  seeds,- 
leaves,  and  roots,  rather  than  whole  plants^  Many 
.^5^   plant  eaters  are  considered  destructive  and  threaten 

coops,  tree9,  and  flowers.    Potato  beetles  are  one  .* 
example.    Other  plant  eaters  are  considered  helpful. 
The  bee,  for  example,  po<Uinates  flowers  and  makes 
»  honey. 

Materials  -Col lec#  samples  of  organisms  eating  plants,* 

such  3s  wqrms.on  corn,  cate/pi  Mars  X)i1¥  leaves, 
etc.,  or*  collect  pictures  cff  these  things. 
-Make,  a  display  of  the  organisms/pictures  in  the 
class.    The  title  for  the  display  could  be  Do 
these  organ i  sms*  eat  p  lants? 


Language  Cards/Key  Signs 

to  eat 

Interaction  , 

a  population 

a  beetle 

sheep 

herbivore 

an  organ i  sm 

Identification  C^rds 

Labels  /or  any  organisms 
or  pictures  used  in 
1 esson 

•TEACHING  SUGGESTIONS:  % 

*    '  '*     '  '  (  %  • 

1.  .Begin  the  lesson  by  having  the  students  look  at  the  picture  on  page  218.  ,D 

the  fact  tha,t  there  are.  two  popul,at/ons  there.    Ask  if  the  populations  are 


acting.    Have  the  stuaerrj-s  describe   the  interaction. 
f  — >  I 


scuss 
nter- 

Explain  that  they  will  be 
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learning  about  populations  intersecting. 


2.  Have  the  s-tudents  look  at  the  organ isms/piclKires  which  you  have  on*  display  m 
the  classroom*    Label  each  organism,  and  ask  the  students  what  they  think  it 
eats'.    Explain  what  they  eat,  and  have  the  students  look  at  the  proof  (holes  in 
leaves,  etc), 

3,  Have  the  students  look  at  page  219,    Read  the  text  to  the  students,.  Have  them 
look  at  the  two  pictures  and  discuss  what  is. happening  in  each, 

4.  Introduce  the  term  herbivore*  to  the  students  by  writing  it  on *the  board  and  ex- 
plaining it  to  them.    Encourage  them  to  use  it  in  their  discussions, 

• » 

5,  Have  the  students  answer  the  questions  on  the  bottom  of  the  page.    Emphasize  tha¥ 
these  animals  eat  only  plants,. but  may  eat  more  than  one  kind  of  "plant, 

6/  Turn  to  pages  222-223,    Have  the  students  look  at  the  pictures  on  these  pages, 
Discuss>each  picture,  what  the  organism  is  and  what  it  is  eating.    Ask  the  stu- 
dents to  name  other  organisms  that  they  know  eat  plants, 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  explain  the  term  plant 

eater  and  describe  animals  that  are  plant  eaters  and 
their  food, 

********************************************** ************* *************************** 

DEVELOPMENT:    Lesson  Cluster  4B-1    Plant  Eating  Interactions 

Page  T-402/S-220    Start  an  Aphid  Population  (60-75  minr,  >~  * 

PURPOSE:    To  develop  the  concept  of  a  plant  eater  population  atod  the  effect  it  may 
have  on  a  plant  population,  through  observation  of  aphids  and  plants. 
Lesson  (2b)  may  be  done  instead  of  this  lesson,  or  both  may  be  done, 

PREREQUISITES:    Exposure  to  the  concept  that  plants  make  food  in  the  leaves. 


ADVANCE  PREPARATION: 

Background  Information:    Aphids  have  a  complex  life 
cycle  consisting  of  four  distinct  forms.    One  or  both 
types  of  adults,  winged  and  wingless  may  be  present 
on  your  plants,  and  it  may  be  difficult  for  the  chil- 
dren to  distinguish  between  young  aphids  and  wingless 
adults.    Consequently,  do  not  emphasize  accurate  and 
compr^hensi ve  identification  of  the  aphid  stages. 
Just  make  sure  the  chijdren  understand  that  there  are 
different  forms  of  aphids,  so  they  can  identify  aphids 
on  the0  p  I  ants, '    •  r 

There  are  thousands'*  of  varieties  of  aphids  that  range 
in  color  from  brown  to  green  to  white.    They  may  be  smooth 
„  or  woolly.    As- a  result,  your  aphids  may  not  exactly  resemble  those  illustrated 
on  pacjes  220  and  221,    Aphids  settle  on  plant  stGms  and  leaves  and- feed  by  sucking 
the  plant  juices  from  within  rather  than  by  chewing,  as  some  other  insects  do, 
Aphfds  multiply  rapidly  if  not^control  I ed ,  and  inflict  severe  damage  to  plants, 
ideally,  this  lesso/i  should  result  in  diseased  or  dead  plants  ar?3  increased  num- 
i    bers  of  aphids,  kept  alive  by  trfl  ample-food  supply.  *Tfie  initial  symptoms-of 
plant  disease  should  be  wilting  of  leaves  and  stems  caused  by  loss  of  fluids.  If 
you  do  not  obtain  the  desired  results  with  this  activity,  it  is»suggested  that  you 
complete  Lesson  '(2b)  in  this  cluster. 


Language  Cards/Key  Signs 

an  aphid 

a  population 

an  experiment 


Identification  Cards 
an  aphid 
an  egg 

a  young  aphid 
a  wingless  adult 
a^winged  adult 
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If  you  plan  to  do  Lesson  (2a),  Aphids  and  Ladybugs,  in  Cluster  B-2,  you  should 
save  the  aphf d-infestecJ  plants' for  use  in  that  Lesson. 

Materials:    1.  Obtain  six  plants  infested  with  aphids.    Use  three  plants  for  this 
lesson  and  save  the  other  three  for  a  lesson  in  B-2.    There  should 
be  more  than  one  plant  in  each  pot  to  have  a  population.  Put 
three  stakes  or  dowels  in  each  pof  to  support 'the  cheesecloth 
without  crushing  the  plants.    Have  ready    anough  cheesecloth  to 
cover  al I  six  plants. 
»  2.  Have  a  hand  lense  for  each  .student. 

3.  Make  a  bulletin  board  showing  the  four  stages  of  the  aphid.  'Copy 
the  pictures  from  the  book-and  label  them. 

4.  You  will  need  a  piece  of  cheesecloth,  three  sticks  and  a  rubberband 
^  for  each  pot. 

5.  Student  worksheet  (explained  below). 

TEACHING  SUGGESTIONS: 

1.    Show  the  students  the  infested  plants.    Pass  out  the  hand  lenses.    Ask  them  what 
they  see  on  the  plants.    Tell  them  that  -the  name  of  the  organism  is  an  aphid. 

2t    Have  the  students  open  their  books  to  page  220.    Explain  to'  the  students  that' 
je  aphid  goes  through  different  stages.    Discuss  each  stage  f r6m  i^he  pictures. 
Refer  to  the  bulletin  board. 

J.    Have  the  students  look  sit  J"he_apMds_on_  the_  p_l ants.    Ask  them  to  describe  the 
aphids.    Write  thei r  descriptions  on  the  board. 

4.    Have  the  students  look  at  page  221.     Explain  that  they  will  be  doing  an  Sxperi- 
.ment.    Explain  the  directions  to  the  students.    As  you  explain  what  should  be 
done,  write  it  on  the  board.  * 

V 


1.  Count  the  aphi,ds. 

2.  Write  down  the  number  and  the  date,  etc. 


5.  Have  the  students  work  in  pairs.    Pass  out  the  plants,  materials  and  a  piece  of 
paper.    The  paper  should  have  a  heading:    Date/Number  of  Aphids.    Have  the  stu- 
dents count  the  aphids  and  write  the  information  on  the  paper.    Then  have  them* 
follow  the  other  directions,  covering  the* plant.    Use  ma ski ng* tape  to  label  the  >  . 
pots  with  their' names.  k  ■  t 

*  * 

6. "   Allow  tirrte  each  wee.k  for  the  students  to  count  their  populations/  They  should 

record  this  lnforma*Hoh  on  their  papers.    These  could  t>S  posted  next  to  the 
plant.    Sugcpst  that  the  students.. look  for  signs  of  disease  In  the  plants.  Make 
v  sure  they  replace  the  cheesecloth  each  time.    1  * 

7.  Wh^ayaoproiiriate,  have'  thfr  .Students  answer  the  questions  on  pege  221. 

*  4  "/  "  '  „       *       *'  ^*  ^  - 

DESIRED'  LEARN  I  NG,P*JJC0ME  :    The  children  Should- be  able  to  describe  the  effect  of  an 
}       .       ^  '  v  ^  ^p^td^popufatiorv  on  a  plant  population  and  identify  dif- 

$  hJ  '    ;        ferefrj"  stages  of  aphid  development.  .  .  ' 


f 
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APPLICATION:    Lesson  Cluster  4B-1    Plant-Eating  Interactions 
Page  T-406/S-224    Favorite  Foods  (50-60  min.) 


PURPOSE: 


Tp  apply  the  concept  of  plant  eater  populations  to  the  study  of  certain 
jnsects  and  +heir  food  preferences. 


a 
a 
a 
a 

a 

>f avori  te 


Identification  Cards 
a  net 
a  jar 

corn  plant 
bean  plant 
grass 

a  radi  sh  p lant 
seeds 

a  terrarium 


ADVANCE  -PREPARAT I  ON i    „  .  -  . 

Background  Information:    This  lesson  provides  the 
children  witfi  ah  opportunity  to  discover  the  food  pre- 
ferences of  different  herbivorous  insects*    Each  insect 
population  will  .be  given  the  same  set  of  plant  popu- 
Jations  to  feed  on.    The  childrenmay  observe  different 
effects  of  the  insects  in  the  different  terrariums, 
This>js  one  form  of  evidence  of  the  insects'  food  pre- 
ferences.   Or,  the  chifdren  may  actually  observe  the 
insects  feeding  on  particular  plant  populations. 

As  suggested  in.question  3  on  page  225,  however,  some 
insects  may  not  feed  on  any  plants  at  all.    YoJ  should 
be  prepared  for  a  possible  high  death  rate  among  the 
insects,  such  as-  some  kinds  of  beetles,  are  carnivorous 
(they  eat  other  insects),  and  will  not  eat  plants. 
Some  insects  may  prefer  plants  other  than  those  you  have 
provided. 

Many  herbivorous  insects  feed  on  a  variety  of  plants. 
As  a  result,  the  children  may  not  be  able  to  detect 
special  food  preferences  of  insects  that  do  eat  plants 
and  remain  healthy.     In  addition,  even  if  an*  insect 
prefers  certain  food,  it  may  be  difficult  to  observe 
exactly  what  it  is  eating. 

If  you  do  not  obtain  the  desired  results  with  this  activity,  for  any  of  the 
reasons  just  mentioned,  this  lesson  would^make  an  excellent  research  project 
instead,  with  each  group  of  children  sl^dying  a  different  kind  of  insect.    En-  * 
courage  the  children  not  to  be  disappointed  by  the  results  of  their  experiment. 
Use  the  opportunity  to  explain  to  the  chilWen  that  experiments  do  not  always 
work.  -*  ~™ t  y 

.  If  any  of  ,your  insect  populations  consist  of  caterpillars,  bel  awa^e  that  they 
wi N  soon  pupate  and  eventually  become  moths  or  butterflies.    Watching  the  adults 
'emerge  is  an  exciting  experience,  but  the  adults  will  serve  no  use  in  this  lesson. 
As  soon  as  y£ur  caterpillars  show  signs  of  becoming  inactive  or  begin  spinning 
cocoons,  you  may  wish  to^take  them  back  outside.    Cocoons  dcP  not  eat  or  move 
around*  ^ 

Materials  -  see  teacher's  manual  advancer  preparation. 
TEACHING  SUGGESTIONS:  - 


Lan.qoaqe  Cards/Key  Signs 
a  grasshopper 
cricket 
cat<prpi  I  lar 
beet  I e 
terrarium 
population 

plant  eater  (Herbivore) 


1'.    Have  the  students  look  at  page  224.    Explain  that  they  will  be  going  out  to  find 
these  organisms.     (If  .you  have  already  completed  this,  then  skip  to  #6.) 

2..     If  you  have  not  stocked  the  terrarium  with  insects  in  advance,  divide  the  class 
into  four  groups  and  Assign  each  group  a  kind  of  insect  to  look  for.     (One  kind 
must  be  crickets,)    You  may  wish  to  vary  the  list  of  insects  on  page  224  tQ 
accommodate  your  geographical  region. 

3.    Di stri bute, the* insect  nets  and  plastic  jars  with  lids. 
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4.  Take  the  children  outdoors  to  collect  their  insect  specimens.    Demonstrate  the 
u*se  of  the  insect  net*     (Once  an  insect  is  caught,  the  net  should  be  turned 
over  so  the  netting  hangs  over  the  rim  and  the  insect  is  trapped  inside.) 
Children  without  nets  can  try  to  catch  insects  directly  with  the  jars  and  lids. 
Caution  the  children  not  to  try  to  ca>ch  insects  with  their  hands,  as  certain 
ones  might  sting  or  bite. 

5.  Return  to  the  classroom.    Have  the  class  identify  the  insects.    Show  the  students 
the  four  terrariums.  ^Explain  how  they  will  be  used.     Identifv  the  plants  inside 
the  terrariums.     Label  them.    Tell  the  students  that  they  will  try  and  discover 
the  favorite  fobds  of  each  pPant  eater  population. 

-S  ,c  t 

6.  No  modi  f  i  cat  ion.        '  <*  • 

7*    Pass  out  rulers.    Have  the  students "copy  the  chart  from  page  225.     ExDlafn  how 
this  chart  w i  IT  be  t  i  !  led  in. 

8.    Have  several  students  volunteer  to  observe  each  terrarium.    Then  as  the  data  is 
collected,  they  ca"  "Mil   in  the  other  sections  of  their  chart.    Have  them  observe 
tne  terrariums  +*>ree  times  a  *eek. 

9*    No  modi  f  i cat  ion. 

10.    After  two  weeks,  have  the  groups  compare  their  observations,  using  the  information 
recorded  in  their  charts.    You  may  wish  to  summarize  the  results  oh  the  chalk- 
board.   Then  have  the  children  discuss  the  answers  to  the-numDered  questions  on 
page  225.    Ask  them  now  they  could  .tel  l-.jrhich  plants  were  eaten,  and  whether 
the  insects  neeesrsarij  y  ^ate  the  plants  that  they  crawled  about  on.    Ask  the  • 
children  whetner  tne  sizes  of  the  plant  populations  changed.     If  the  sizes  de- 
creased, ask  trie  children  what  this  means  for  the  plant  eater  populations  (they 
may  also  eventually  decrease  in  size  due  to  d  imfn'j'shed  food  supply). 


11.     Save  the  large  terrarium  containing  circkets  fqr  use  in  the  next  cluster, 
all  the  other  insects  to  their  natural  env  i  ronrfient . 


Return 


DESIRED  LEARNING  OUTCOME: 


The  children  should  be  able  to  collect  and  identify  plant 
eating  insect  populations  and  describe  each  population's 
food  preferences 


#*#### **^*** ******** ***************************** ****** ******************************* 

EVALUATION:  *  Lesson  Cluster  4B-1    Plant  Eating  Interactions 

Page  T-409/S-226    Park  Interactions  (20-25  mi n.) 

PURPOSE;     1.     Identify  animals  that  are  plant  eaters*  >  *  - 

2.    Describe  what  these  animals  eat. 


ADVANCE  PREPARATION:      Materials  -paper  and  pencils 

1.    PreDare  a  student  answer  sheet  for  questions  1  and 
2.  -The  answer  sheet  should  look  like  the  following 


Plant  Eater 

Plants  Eaten 

1. 

2.    etc.  * 

>     ■  • 
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Language  Cards/Key  Signs 

a  bird  , 

a  squirrel 

a  caterp i I lar 

a  grasshopper  * 


TEACHING  SUGGESTIONS*  ^ 

1.    Have  the  students  look  at  page  226.    Name  the  organisms  on  the  page.    Write  each 
name  on  the  board. 


2.  Pass  out  the  student  answer  sheet.    Ask  the  students  to  look  at  the  picture  and 
•     fill   in  the  chart. 

3.  Wi>He  the  students  are  wroking,  move  among  them  to  help  with  vocabulary/ 
spel I ing  problems. 

4.  When  the  students  have  completed  their  answers,  discuss  them. 

5.  Use  question  #3  as  a  class  discussion  -question.    This  should  not  be  used  as  part 
of  the  test. 


6.  If  the  students  have  correctly  filled  in  the  chart,  you  may  assume  that  he  or 
she  has  demonstrated  the  objectives  for  this  cluster  ana  is  ready  to  go  on  to 
the<   next  cluster. 

7.  Ask  the  children  which  animal  snown  is  not  a  plant  es.rer.  Ask  the  cni  Idren.  how 
they  would  classify  these  animals  (animal  eaters).  Tell  me  cni Idren  tney  will 
learn  about  animal  eaters  in  the  next  cluster. 

***********************^ 
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Level  3  Unit  '4  Population  Interaction 
Part  B  Two  Populations  Interact.  Lesson  Cluster  4B-2 
A.    CLUSTER  OUTLINE 


H 

Page 

Teaching  Strategies 

Lesson  Titfe 

Teaching  Time  \ 
Suggested 

T-416 

Development 

Aphid^  and  Ladybugs 

45-50  min.  * 

T-414 

Introduction 

Some  Animals  Eat  Animals 

20-25  min. 

T-4I9 

Development 

PI ant-and-An i  ma  1  Eaters 

25-30  min. 

T-420 

App 1 ication 

vAdd  Animals  Eaters 

40-60  min. 

T-423 

Eva  1  uat  ion 

Find  the  Animal  Eaters 

20-25  min. 

'NOTE:    The  first  development  lesson*  is  done  before  the  introduction. 

B.    MATERIALS:    See'lr%t  on  page  T-411. 

FILMSTRIP  , INFORMATION:    Filmstrtp  Set  XIII,  Interaction  in  a  Population,  is  appro- 
priate for  use  in  this  unit.  • 

DEVELOPMENT:    Lesson  Cluster  4B-2    Animal -Eat i nq  Interactions 

Page  T-436/S-228    Aphids  and ^Ladybugs  (45-50  min.) 


PURPOSE:  To  develop  the  conceot  of  an  animal-eater  population  and  the  effect  it  may 
have  on  another  animal  population,  through  observation  of  aphids  and  lady- 
bugs.     Lesson  (2b)  may  be  done  instead  of  this  lesson,  or  both  may  be  done. 

ADVANCE  PREPARATION: 

Background  Information  -  The  ladybug  Is  actually  a  ladybird  beetle.    The  females 
lay  their  eggs  in  small  clusters  from  which  larvae  emerge  in  about  a  week.  The 
larvae  molt  several  times  before  becoming  pupae.    From  the  pupa  the  last  stage 
emerges  -  the  adult  ladybug.    The  entire  process  takes  about,  three  to  four  weeks. 
The  children  may  observe  some  of  the  early  life  stages  of  Hdybugs  after  adding 
adults  to  the  plants."  .  j 

There  are  several  varieties  of  ladybugs:  yours  may  not  exactly  resemble  the  one 
shown  on  page  229.    Gardeners  often  introduce  ladybugs  into  their  gardens  as  a 
natural  pest  control,  since  the  adults  and  larvae  feed  on  aphids,  spider  mites, 
mealybugs,  and  other  harmful  Insects.     Ideally,  during  this  lesson  the  children 
should  notice  a  steady  decline  in  the  aphid  population.    However^  this  may  not 
occur  for  a  variety  of  reasons.    You  may  have  obtained  a  variety  of  ladybug  that 
does  not  feed  on  aphids.    Or,  your  aphids  may  reproduce  at  sjuch  a  high  rate  during 
the  observation  period  that  no  change  or  even  an  increase  in  the  aphid  population 
may  be  observed,  even  if  the  ladybugs  do  eat  the  aphids.     If  you  do  not  obtairt 
the  desired  results  with  this  activity,  it  is  suggested  that  you  complete  Lesson 
(2b)  in  thi  s  ci  uster. 
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.  1 


Materials  - 


Use  the  three  plants  with  aohids  that  were  but 
aside  from  Cluster  EM.    Ladybugs*  £ah  be  caught  or 
ordered,  several  weeks  in  advance  from  Mei  lingers, 
2310  West  South  Range  Road,  North  lima,  OH,  4/520. 
Request  a  variety  of  ladybug  that- is  known  to  "feed 
on  aohids. 

Have  a  hand  lense  for  each  student,. 

Paper,  pencils,  and  rulers  should  be  aveilableV-  * 

Write  the  chart  (explained  below)  "6n  a  transparency. 


2. 
3. 
4. 


TEACHING  SUGGESTIONS: 

1.  Place  the  plants  (which  were  previously  covered  with 
cheesecloth)  on  the  table  in  front  of  the  classroom. 
(Note:  These  are  not  the  plants  used  in  the  previous 
experiment,  but  tne  ones  that  were  set  aside.) 


lanfru^e  Cards/ Key  Signs 
an  aphid  •  J 

a  lad^ffug  %  - 

b  population 
to  interact  * 
to  compare  * 
number  4 

a  chart  *  * 

1  depTw*  f  ic^t  ion  Cards 
a  chart     %  -  , 
an  aphid 

{  a  I adybug 

|  cheesecloth 


2.    Ask  the  students  about  the  apnid  population  on  The  plants, 
will  be  learning  more  about  the  aphid  population.* 


Te  I  ) "  them  Jhat"  tney^ 


Show  the  students  the  ladybugs.  Ask  them  what  they^think  would  happen  .if  the  iad/- 
bugs  were  &dded  to  the  aphid  population.  *  *♦ 


4«_^a*y§_  til§_students  £royp_[n.  pa  i  rs ,  with  one  plant  for  each  pair.    Gi'v*  each  group  jgp* 
some  ladybugs  in  a  jar.    Tell  the  students  to  first  count  the  aphids  on  the  &#ant^ 
and  write  the  number  on  a  piece  of  paper.    Then  tell  them  to  add  The  I  adyiiugs  to 
the  population,  and  using  .Jhe  hand  lense,  observe  what  happens. 

5.    Discuss  what  has  happened  between  the  aphids  during  that  time.    Then  They  will  be 

writing  the  information  on  a  chart.    Place  a  Transparency  of.  the  chart  on  the 

board.  Ask  the  students  to  copy  the  chart  on  Their  paper.    That  day  they  should 

fill  in  the  number  of  aphids  on  the  plant.    The  chart  should  look-as  follows:,-** 


Da  te 

Number  of 
Aphi  ds 

• 

• 

C.  Hove  the  students  count  the  aphids  every  two  days,  wriTe  in  the  date  and  the  number 
of  aphids.  AI50  have  the  students  record  any  interactions  between  aphids  and  l.ady- 
buqs . 

7.    After  two  weeks,  show  the  students  the  chart  from  page  229  (but  revise  it  to  look 
like  their  chart).    This  can  be  done  on  a  trar\sparency .    Tell  the  students  that  ^ 
these  results  «/ere  from  another  glass.    Ask  them  what  the  chart  shows  and  why  A 
there  is*  an  increase  of  aphids  at  the  end.    Compare  this  chart  to  their  charts. 

yB.    Ask  >he  sfudents  to  look. at  page  229.    Show  them  the  picture  of  the  ladybug  and 

aphi*d.    Ask  them  what  Is*happening  in  the  picture.    Ask  the  students  the  questions 
on">page  229.    For  question  3,  explain  that  'spray  crops*  means  to  use  poisonous 
chewicaP  sprays  that  kill  pests.    Explain  why  someone  might  not  want  to  use  chemicals 
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I^ESIRED  LEARNING  OUTCOME:   'The  chWen  should  be  able  to*  describe  the  Effect  of  a 
*•*  <  *  ladybug  population  oo  an  apjiid  population  and  s-fate  that 

an i ma !•;  eaters  often  feed*  on  olant  eatpm 

*****************************™^^ 

i  NTROOUCT I  ON :%  'Lesson  Cluster  4B-2    An  imaUEat  i  nq  Infractions 

•  *J*age         4/S-227    Some^Animais  Eat  Aotmals    (20-25  min") 

PURPOSE:    To  further  develop  the  concept  of .  an  ira  heater  as  an  extension  of  the  concept 
of  eating  as  an  interaction  between  two%populations. 

ADVANCE  PREPARATION: 

.  *  ** 

-  BackgnoShd  Information  -  Many  am' ma  Is  are  carhivbres  -  that  is,  they  eat  only  other 
animals/   The  concept  of  carnivore-'is  not  limited  to  the  eating  6f  raamrrfcls,  birds, 
and  fish,  as  many  oeoD 1 e.  th i nk.    An. animal  that  eats, any  Otter  animal ,  whether  it 
is  aft  insect,  //prm,.orsnaM  ,  js  an  animal  eater.    This^sKould  be  made  clear  to  the 
children.     It  is  -not  d*gpod  r'dda  to  use  the  term  meat  eater  to  mean  animal  eater* 
because  the  idea  of  "meat"  usua4  ly  *|  imits  onrefs  thinking  to  marina  Ps  or  birds,  1o 
V^the  exclusion  erf  ot,her  animal  food.  '  . 

-Any  anjmel  that  ki1*s  and  eats^ithec  animals  is  calJed  a  predator..    The  animal 
§    that  a  predator  kills  and  dats  is  called  prey".  *       '    >  • .  ■ 


MateHal  s 


Collect  crfcrures  of  animals  eating  otf>er  aninjals.  y- 
.National  Wild-Hfe,  Ranger  R'ick,  or  'I nternal^o^-f-/ 
WildHfe  have  excel  lent  photography r  #ount  -the. 
.pictures  on  clw^board  am  label  the"  animal.*'  1n 


each  Dicture. 


for  a 


bulletin  boogf  -  AnimaNg&ft 


i  no 


Make  letffs^^  

interact  ton?  At  rKe  completion 'of  the  lesson  the 
pictur^s^n  be  displayed  on  *t he t board.  ' 


3. 


Oh^r^yaper  with  seSdtflgs:  Onanisms  Animals  Eaten. 


TEACH  TNG  SUGGESTIONS: 


Lanquaadgferds/Key  Signs 


a^  starf 
^jfs.  mussel 

aoe^owl  j 
a  mouse 

(other  animals  u^ed  in 
lesson) 
an  animal  eal 


Identi  f  ication  Cards 


J 


(Labels  for  pictures 
of  animals  used  in  les- 
Sbn)   >  '  \ 


1 . 


Begin  the  lesson  by  askir^g  fhe  studentsif  frfey  know  what  kind  of  food  an  owl  eats. 
Discuss  the  possibilities.  Then  show  the  students  the  collection  of  pictures,  dis- 
cussing each  one  and  the^pnimals  involved  in  the  interaction.  ' 

-  -  I 

2.  Ask  the  students  if  they  can  name  other  animals  that  are  animals  ieaters.  Write 
these  on  a  piece  of  chart  paper  specified  above, 

9 

3.  Have  the  students  look  at  page  227.  Explain  that  these  are  some  more  examples  of 
animal -eaters.  Discuss  the  owl  and  what  it  is  eating.  Read  the  text  to  the  stu- 
dents, explaining  the  concept  of  interaction.  Refer  to  their  experiment  with  the 
aohids/ladybugs. 

4.  A+  the  end  of  the  lesson,  you  could  discuss  animals  that  eat  both  plants  and  ani- 
mals if  the  students  have  sufficient 'knowledge  in  this  area. 
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5.  j  Display  the  pictures  used  in  the  lesson  and  the  chart  on  the  previously  prepared 
j  bul let! n  board. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  name  an i ma I* eaters  and  the 

animals  which  they  eat,. 
** ************ ******* **** **** ********** *********************************************** 
j 

DEVELOPMENT:     Lesson  Cluster  4B-2    Ani  ma  i -Eat i nq  I nteract ions 

*'    Page  T-4I9/S-23I    Plant-and-Animal  £aters-(25-»30  min.) 

PURPOSE:    To  develop  the  concept  of  an  animal  that  eats  both  plants  and  arlimals. 

PREREQUISITES:     Knowing  where  basic  foods  come  from 

ADVANCE  PREPARATION:    Materials  - 


\ 

A 

1.  Collect  pictures  of  animals  that  eat  both  plants 
and  animals  (e.g.  cardinal,  raccoon,  baboon,  bear, 
skunk).  "  x 

2.  Prepare  a  student  worksheet  with  these  tiries: 
Foods  i  Ate  Plant  or  Animal 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
(Names  of  animals  used 

in  lesson) 
a  plam-and-animak  eater 
an  omnivore 

Identification  Cards 
(Labels  for  pictures, 
used  in  lesson) 


1.  Explain       the  students  that  some  animals  ear  both  plants  hnd  animals.    Show  them 
the  pictures,  and  discuss  the  animals  and  their  foods.    Explain  that  these  plant 
and  animal  eaters  are  also  called  omniveres.    Write  the  word  on  the  board. 

2.  have  the  students  look  at  page  231.    Read  the  text  to  them  and  discuss  it. 

3.  Ha  ye  the  students  answer  the  numbered  questions.    When  they  get  to  the  third  ques- 
tion, pass  out  the  student  worksheet.  'Have  them  fill   it  in.    Help  the  students  witn 
identification  and  spelling  of  items. 

4.  When  the  students  have  completed  their  papers,  discuss  thei^r  answers.    Make  two 
lists  on  the  Doard  of  plant  foods  and  animal   foods.    Have  tne  students  place  their 
foods  in  the  appropriate  place.    You  could  add  a  category  to  your  list  of  !both!, 
for  those  foods  that  could  pe  a  combination. 

<  ■ — 

DESIRED  LEARNING  OUTCOME:    Tne  children  should  De  aDle  to  explain  the  term  plant-and- 

animal  eater  and  descriPe  animals  that  eat  both  plants  and 

f animals  and  describe  their  food. 
****************  *•*  ***************************************************************** 

APPLICATION:     Lesson  Cluster  43-2    Anima^-Eati ng  Interactions 

•Page  T-420/S-232    Add  Animal  Eaters~fdJ&-60  min.) 

PURPOSE:    To  extend  the  concept  that  ih  anSma I -eater  population  may  affect  a  plant- 
eater  population  to  include  the  possible,  effect,  in  turn,  on  a  plant  popu- 
lation, tg 


*  156 

*  188 


ADVANCE-  PREPARATION; .        "     .  .  "  ' 

Background  Information  r  The  toads  or  chameleons  are  to  be  placed  in  Side  A  of 
the  terrarium,  the  "experimental11  side,  to  see  their  efteqt  on  the  plant-eater 
(cricket)  population  and,  ultimately,  on  the  plar>t  population.    Side^B  is  to  be* 
left  unchanged  as  the  "control ff  side,  to  show  what  happens  when  there  are  no 
animal  eaters.    Chameleons  and-toads  readily 'feed  on  crickets.     Ideally,  the 
chi  I dren"  should  observe  a  decrease  Jn  the  number  of  plaht  eaters  .'(crickets)  in 
Side  A  b.ut  little  or  no  change  in  Side  B.     In  addition,  the  children  may  eventually 
notice  that  -the  plants  on  Side  A  are  healthier  than  thp^on  Side  B*  duetto  the  de- 
crease in  plant  eaters.  ^If  you  do  not  obtain  the  desired  results  with  this  'lesson, 
discuss  with  the  children  ><hat  should  have  happened  and  the  possible  reasons  why 
it  did  not  happen.  ^  .  "  •  * 

,  Toads  and  cham£!ebns  should  not  be  handled  except  'when  absolutely  necessary ^  * 
Never  pick  up  a  chameleon  by  the  tail;  the  tail  may  break  off  or-^Hje  skin  may 
tear.    Since  Joads  secrete  a  fluid  that  i  rri  fates'  the  eyes  and  lips,  always  wash 
your  hands  af*ter  handling  toads.  -  v  ' 


Materials  - 

1.  See  teacher's  manual  advance  preparation. 

2.  Have  pictures  of  the  toad,  chameleon  and  cricket 
to.be  labeled  and  d'rsolayed  near  the  terrarium. 

3.  Make  a  student  answersheet  (chart)  similar  to  the 
one  on  paae  233.  *  4 


Language  Cards/Key  Signs 

a  toad 

"a  chameleon 

a  cricket 

an  ani  ma  I  eater  %  H. 

an  experiment 

Identification  Cards 
a  toad 
a  chame 
g  cricket 


TEACHING  SUGGESTIONS: 

j  a  chame  I  eoYi        *  ^ 

1.  Disolay  the  terrarium  in  the  front  of  the  rcgm.    Show       ;^  cricket  V' 

the  students  that  the  terrarium  has.  been  dj\jpled.  Then  

orlng  out  the  animal  eater  population.       %  j 

2.  Ask  the  students  what  they  think  would  happen  if  the  animal  were  put  into  one  side 
of  the  terrarium.    Tell  the  students  that  they  will  find  out  by  doing  an  experiment. 

3.  Pass  out  the  answersheets  and  explain  how  they  are  to  be  filled  out.    Have  the  stu- 
dents count  the  crickets  on  each  side  and  write  the  numbers  on  their  papers. 

4.  Then  place  the  animal  eater  in  side  A.    Have  the  students  observe  the  interaction 
for'about  five  minutes.    Then  have  them  continue  their  observations  as  specified 

on  the  chart.    Have  them  fill  in  the  numbers  each  day  that  they  observe.  •  % 

5.  At  the  end  of  one  week,  discuss  the  results  of  the  experiment.    Also  have  the  stu- 
dents answer  the  numbered  questions  on  page  233.     For  questions  1  and  2  the  students 
should  use  the  data  from  their  charts.    For  questions  3  and  4  they  should  observe 
the  terrarium  directly.    Ask  the  students  to  compare  their  results  with  the  pre- 
dictions made  at  the  "begi nni ng  of  the  week.  s 

6.  Emphasize  that  the  animal  eaters  are  eating  plant  eaters  in. this  lesson.    Help  the 
children  understand  the  effect  that  animal  eaters  may  have  on  several  populations  - 
plant-eater  populations <and  plant  populations.     (Plant-eater  populations  may  de- 
crease while  plant  populations  may  increase*)  "^Discuss  the  idea  of  biological  pest 
control  through  the  use  of  natural  predators.     If  you  did  Lesson  (2a)  in  this  clus- 

.   ter,  remind  the  children  of  their  discussion  of  this  topic  (question  3  on  page  229)., 
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Ask  the  children  how  toads  and  chameleons  could  be  helpful  to  people  (they  help 
eliminate  plant-eater  nuisances).  Ask  what  other'an ima I s  help  people  (owls  eat 
rodents,  snakes  eat  rodents,  birds  eat  insects,  for  example).  • 

7.    .Release  the  crickets  and  toads  to  their  natural  environment  and  give  away  the 
chameleons  to  'kpod  homes.*  ' 

DESIRED  LEARNING  S&JTCQME:    The  ch i I dren 5shou I  £  be  able  to  describe  the  effect  of  an 

,  '  animal-ea+er  population  on  a  plant-eater  copulation  and 
on  a. plant  population,  and  state  why  some  anima I -eat i ng 
interactions  are  considered  helpful  by  people. 

>  -  « 

EVALUATION:     Lesson  Cluster  4B-2    An i ma  I -Eat  fog  interactions 

Page  T-423/S-2  34    Finding  the  An  ima  I  -Eaters  (20-25  minj 

■      .    *-  —  „ 

PURPOSE:    To  evaluate  the  children's  performance  in  relation  to  the  following  objec- 
tives: 

1.     Identifying  animals  that  are  animal  eaters. 
•2.    Describing  animal  eaters1  food  preferences. 

3.  Identifying  animals  that  eat  both  plants  and  animals. 

4.  Describing  the  effect  of  an  animal  eater  population  on  a  plant-eater 
Dopul ation. 

ADVANCE  PREPARATION:    Materia-ls  -  1,    Prepare  a  student  answersheet  for  the  four 

questions . 

TEACHING  SUGGEST  I ONS: t 

1.  Have  the  students  look  at  page  234.    Refer  to  each  animal  and  to  the  name  listed 
underneatn . 

2.  Pass  out  the  answersheets .    Ask  the  questions  and  have  the  students  write  their 
answers  on  the  answersheets. 

3..    When  the  students  have  completed  their  answers,  discuss  them. 

4.  If  a  student  correctly  answers  the  questions,  you  may  assume  that  he  or  she  has 
demonstrated  the  objectives  for  this  cluster  and  is  ready  to  go  on  to  the  next 
cluster. 

5.  For  further  informal  evaluation,  have  the  children  turn  back  to  Dage  218  and  look 
at  the  picture  that  introduces  Part  B.    Ask  them  why  they  think  that  particular 

v     picture  was  used  to  introduce  this  Dart.    Suggest  that  they  look  for  clues  In  the 
pari"  title  and  in  the  cluster  titles  on  pages  21*9  and  227.    The  children  should  be 
ablQ  fo:# 

a.     sfrate'that  the  picture  shows  two  interacting  populations  Cbrown  pelicans  and 
f ish);  . 

m     b.    describe  how  the  populations  are  interacting  (one  eats  the  other); 

c.  identify  the  kind  of  eating  interaction  shown  (animal-eating  or  carnivorous); 

d.  -  identify  the  animal  eaters  (pelicans)  and  their  food  (fish);  '  v 

e.  describe  how  the  pelican  population  mi*ght  affect  the  fish  population  (cause  it 
'  to  decrease"  in  size). 

**************** ***************************************** t*************************?** 
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Level  3  Unit  4  Population  .interaction        -  . 
*  -  , 

Pa|S>t  B  Two  Populations  Interact.  Lesson  Cluster  4B-3 
A.    CLUSTER  OUTLINE  " 


Page 


Teaching  Strategies 


T-429 
I  T-430 

T-432 
1  T-428 
i  T-434 
•  T-436 


Introduction 
Development 
Development 
I  ntroduct i  on 
Appl i cation 
Eva  I uat ion 


Lesson  Title 


What  are  Decomposers? 

Underground 

Kinds  o;f  Decomposers 

Scavengers 

Hel pf ul  and'  Harmful 

Dead  Organisms  Change 


Teachjng  Time 
Suggested 


45-50  min. 
50-60  min. 
35-45  /nin. 
15-20  min. 
25-35  min. 
20^25  min. 


NOTE:    The  order  of  the  lessons  has  been  changed. 

B,    MATERIALS:    Add  the  following  to  the  list  on  page  T-425  -  '  : 

-  addition  (for  T-429)  wood  that  is  decomposing  (various  stages) 

-  leaves  or  other  material  that  is  decomposing  (in  various  stages) 

FILMSTRIP  INFORMATION:    Filmstrip  Set  XIII,  Interactions  in  a  Population,  is  appro- 

"  Driate  for  use  in  this  unit,  < 


h 

INTRODUCTION:    Lesson  Cluster  4B-3    After  Organisms  Die 

Page  T-429/S-236    What  are  Decomposers?    (40-50  min.) 

PURPOSE:    To  introduce  the  concept  of  decomposers  and  their  actions. 

ADVANCE  PREPARATION: 

Background  I nf ormat i on :    Decomposers  are  organisms  that  break  down  (decompose) 
dead  plant  or  animal  matter  intQ  simpler  materia  I s  whi le  they  feed  on  it.  They 
cause  dead  matter  to  decay  (rotV.    Most  decomposers  are  bacteria  or  funguses. 
Decomposers  not  only  feed  on  bodies  of  dead  organisms,  they  also  feed  on  wastes 
and  discarded  parts  of*  living  onanisms,  such  as  feces,  skin  that  was  molted, 
lost  feathers,  anddead  leaves. 

Decomposers  have  an  important  function  in  the  environment  -  they  return,, 
essential  minerals  and  elements  to  the  soil,  water,  and  air,  which  are  then  used 
by  new  plants  and  animals.    Decomposers  remove  the  bodies  of  dead  organisms  that 
would  otherwise  litter  the  ground  and  "water. 


Materia  I s:  > 

1.    Go  to  the  forest  and  collect  samples  of  decomposing^ 
wood  and  leaves.    Try_and  get  sampjes  in -various 
stages  of  decomposition,  to  show  the  process.  If 
there  is  an  erea  close  to  the  school  that  shows 
decomposing^  material ,  take  the  students  on  a  walk 
and  show  them  these  things.  , 


Language  Cards/Key  Signs 

a  <Jead  animal 

a  decomposer 

to  decompose 

to  rot  y 

tiny  pieces 

soi  I 


t 


At  the  completion  of  the  "lesson,  make  a  display 
of  the  materials  with  labels  on  a  table  in  the 
classroom.    Make  .not  of  the  stages  of  decom- 
position that  are  shown. 


Identification  'Cards 
(Labels  for  materials 
brought  into  *We  class- 
room) / 


TEACHING  SUGGESTIONS;. 


2. 


3. 


Display  the  materials  found  in  the  forest  (or  take  the  walk  to  a  similar  area). 
As*k~the  student?  what  they  think  is -happening  to  the  wood  and  J  eaves. 

Write  a  word  *! to" decompose1  on  the  board.    Explain  what  it  means~for  sc 
decompose.  * 


something  to 


Have  the  students  look  at  page  236.    Read  and  explain  the  text  to  the  students. 
Explain  that  decomposers  feed  on  wastes  and  discarded  parts  of  living  organisms 
as  well  ac  on  dead  bodies.    Make  sure  everyone  understand  the  actions  or  decomposers. 
The  results  are  crumpled  remains  of  dead  matter. 


Have  the  students  discuss  the  answers  to  the  questions  on  page  236. 
these  questions  with  the  materials  which  you  have  collected. 


Also  use 


5.    Set  up  the  display  of  materials.    Ask  the  students  to  hefp  you  put  the  materials 
in  the  proper  order  to  show  decomposition. 

DESIRED  LEARNING  OUTCOME:    The  student  should  be  able  to  explain  what  decomposition  is 

and  what -helps  it  to  decompose. 
*************************************^^ 


DEVELOPMENT: 


Lesson  Cluster  4B-3    After  Organisms  Die 
Page  T-430/S-237    Underground  (50-60  min.) 


PURPOSE;    To  develop  the  concept  of  decomposers  and  the'i  r  actions  and  importance  through 
I  observation  of  decomposition  of  different  objects  in  soil.    Lesson  (3b)  may 

/  be  done  instead  of  this  lesson,  or  both  may  be  done.     ,  * 

ADVANCE  PREPARATION:  *  ^ 

Background  Information:     In  this,  lesson,  the  children  are  introduced  to  two  types 
of  decomposers.    The  tiny  organisms  referred  to,  though  not  named,  are  bacteria. 
Funguses  are  classified  as  plants,  but  are  not  green  and,  for  the  most  part, 
cannot  make  their  own  food.    '(They  get  food  from  the  object^  they  decompose.)^ 
Decomposition  by  both  kinds  of  organisms  should  take  place  during  t^i s  investigation 
Bacteria  will  not  be  visible,  though  present,  bat  funguses  should  be. visible  in 
the  form  of  mold.  * 


Mater J  a  Is: 

1.    Have  enough  clear  plastic'^oxes  for  each 

pair  of  students.    The  soil  should  be  moist, 
and  should  be  collected  from  an  area  that 
has  dark,  rich  soil.     (Note:    do  not  use 
potting  soil  bought  from  a  store.)  Have 
leaves,  cooked  beans,  dead  worms  and  meat 
ready  for  the  lesson.    Also  have  tongue 
depressors  to  use  as  labels. 


Language  Cards/Key  Signs 

a  decomposer 

a  leaf 

a  bean 

a  worpi 

meat 

size/color' 
shape/smel I 
a  fungus 

to  decompose  /  i 
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2.  Set  up' one  box  as  a  display,  and  label  each 
part  of  .the  experiment.  . 

3.  Make  a  student  worksheet  with  the  following 
chart.  . 


!    •  ■ 

CHANGES 

* 

Object 

i — i 

S  ize 

i  ; 

!   Color   j    Smei  1 

i 

Shape 

i 

!  Feel 

l  i 

identification  Cards 

a  leaf 

a  bean 

a  worm 

meat 

a  plastic  box 
soi  I 


^^—^4.    Have  a  'hand  lens    for  each  student.  * 

TEACHING  SUGGESTIONS: 

*  « 

1.  Display  all  of  the  materials  on  a  table.    Have  the  students  discuss  the  materials 
and  name  them. 

2.  Have  the  students  look  at  page  237.    Tell  them  that  they  will  be  finding  out  more 
about  decomposers.    Again,  «write  the  w^ord  on  the  board. 

3„,    Read  and  explain  the  text  to  the  students.    Discuss  the  experiment.    After  you  have 
explained  the  experiment,  ask  the  students  j^at  they  will  do.     List  the  steps  on 
the  board. 

4.  Ask  the  students  to  sit  in  pairs.    Pass  out  the  materials  and  have  the  students 

.  set  up  the  experiment.    When  they  have  completed  it,  pSss  ftut  the  worksheet.  Explain 
how  they  will  record  information  on  the  paper.    Save  these"  papers  until  later. 

5.  During  the  three-week  waiting  period,  have  the  students  moisten  the  soil  periodically 
to  keep  it  damp  but  not  soggy. 

6.  After  3  weeks  have  the  students  take  out  their  papers,    /^k  them  to  look  at  the 
materials,  using  a  hand  lense,  and  record  the  information  on  their  papers.  Discuss 
their  results.     If  mold  is  present  on  any  of  the  materials,  point  it  out.  Explain 

•  that  mold  is  a  type  of  fungus  and  that  it  decomposes  dead  objects. 

/ 

7.  Piave  the  students  answer  the  numbered  questions.    Explain  that  the  changes  they 
recorded  on  their  charts  are  ail  evidence  of  interaction  with  decomposers. 

8.  If  the  students  show  further  interest  in  the  decomposers,  they  could  bury  the 
materials  for  a  longer  time  and  observe  them  again. 

DESIRED  LEARNING  OUTCOME:    The^tudentV  should  be  able  to  describe  how  decomposers 

/  affect  dead  objects. 

*****************^**** ****************************** **************^^ 

DEVELOPMENT:     Lesson  Cluster  4B-3    After  Organ i sms ,D i e 

/  Page  T-432/S-238    Kinds  of  Decomposers  (3^5-45  min.) 

PURPOSE:    To  deveJop  the. concept  of  decomposers  and  their  actions  and  importance  through 
observation  of  decomposition  of  different  objects  in  soil.    Lesson  (3b)  may 
be  done  instead  of  this  lesson  or  both  may  be  done. 
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ADVANCE  PREPARATION: 


Background  1 nf ormat ? on :    this  lesson  introduces  two  kinds  of  decomposers  - 
bacteria  (not  named  as  such)  and  funguses.    Bacteria  are  referred  to  as  tiny 
prganisms  in  air,  soil,  and  water.    Funguses  are  non-green  plants  that  cannot 
make  their  own  food  and  receive  nourishment  from  the  material  they  decompose, 
Mushrooms,  mold,  cup  fungus-,  and  bracket  fungus  are  examples  of  funguses  that 
are  decomposers. 

An  excellent  film  for*children  on  the  life  and  death  of  a  mouse  is  discussed 
on* page  T-430,  and  instructions  for  ordering  it  are  given. 


Mater ia Is: 

1.    Collect  sampies.of  decomposing  substances, #  especial  I y 
wood  with  fungus  on  it.    Or,  if  a  forest  area  is  ' 
nearby,  take  your  cTass  on  a  trip  to  observe  the 
decomposing  organisms.    Bring  back  samples  of  the 
materials  observed. 

TEACHING  SUGGESTIONS:  .   ,  *  - 

1.    Either  take  a  trip  to  visit  a  forest  area,  or  bring 
in  samples  from  a  forest  area  showing  decomposition.. 
Display  the  samples  in  the  classroom,  and  label  them. 


Language  Cards/Key  Signs 
a  decomposer 
a  tiny  organ i  sm 
a  racc&on 
a  fungus 

Identif ibation  Cards 
Labels  for  materials 
brought  into  the  cTass- 
room 


2.  Have  the  students  look  at  the  materials  and  discuss  what 
is  happening  to  them  and  whatsis  causing  the  change.  Ask 
which  things  are  interacting  to  have  this  type  of  a  result. 

3.  Have  the  students  look  at  page  238.    Read  the  text  to  them.    Discuss  the 
photographs.    Make  sure  that  they  understand  the  word  fungus. 


4.    Have  the  students  answer  the  numbered  questions,  etc.     (no  mod.), 


5.  Display  the  materials  I rf  the  classroom.  If  the  class  has  gone  on  a  field  trip, 
bring  back  samples  of  decomposition  and  label  and  display  these  jn  the  class-  ^ 
room. 

f 

DESIRED  LEARNING  OUTCOME:    The  children  stipuld  be  able  to  describe  how  decomposers 

^affect  dead  objects  and  explain  the  importance  of  de- 
composers in  the  environment. 
* ***** ****************************** ***************** ******** ************************* 

INTRODUCTION:    Lesson  Cluster  4B-3    After  Organisms  Die  _  ,  V 

Page  T-428/S-235    Scavengers  (15-20  min.)  f 

PURPOSE:    To  introduce  the  concept  of  scavenger. 

ADVANCE  PREPARATION: 

Background  I nformati6n:    Some  animals  feed  almost  entirely  on  other  animals  that 
have  died.    These  .are  scavengers.    They  usually  do  not  chase*  or  hunt  food.  They 
wait  until  another  animal  has  been  killed  or  has  died  of  other  causes.    A  few 
scavengers  feed  on  decaying  plant  materials  (snails,  raccoons,  and  earthworms, 
)     for  examp le) . 
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Materials:  ^.<m     h     ^  „tj 

1.  Collect  pfcfures  bf  scavenger  animals  such  as: 
crows,  rats,  lobsters,  crabs,  Vultures,  cray- 
fish, opossums,  etc.    Mount  these  on  card- 
board and  label  them.  • 

2.  Prepare  a  bulletin  board  for  the  pictures 
of  scavengers.    Use  the  word  Scavengers 
for  the  title.    Add  a  definition  of  a 
scavenger  to  the  bulletin  board.-  (See 
Glossary.) 


Language  Cards/Key  Signs* 
a  scavenger  ^ 
a  sea  gul I 
a  I  ion 
a  hyena 

Identi  f ication  Cards  % 
(Labels  for  pictures 
used  i.n  lesson) 


TEACHING  SUGGESTIONS: 

1      Have  the  students  look  at  page  ^35.    Write  the  word  scavenger  on  the  board.  Read 
the  text  to  the  students.    As  you  do  this,  explain  the  meaning  of  the  word  ^ 
scavenger. 

'2.    Have  the  students  look  at  the  two  pictures.  ^Have  them  name  the  animals  and  explain 
what  they  are  doing. 

3     Show  the  pictures  of  scavengers  which  you  have  collected.    The  stodents  may  not 
know  that  they  are  scavengers.    Explain  -The  environment  of  each  animal  and  *ow 
and  what  they  feed  on. 

'  4.    Ask  the  students  if  they  have  ever  seen  scavengers  feeding  on  anything. 
(Question  "2*. ) 

5.    Display  the  pictures  on  the  bulletin  board.    As  you  do  this,  ask  the^st.udents  to 
explain  what  a  scavenger  is  and  what  they  cat. 

DESIRED  LEARNING  OUTCOME:    The  chi  Idren  'should  be  able  to  explain  the  term  scavenger 

-   and  name  animals  that  are  scavengers.  ■ 
***************************************^ 

'APPLICATION:    Lesson  Cluster  4B-3    After  Organisms  Die  . 

\    paae  T-434/S-239    Helpful  and  Harmful  (25-3p,min.) 

PURPOSE:    To  apply  the  concepts  of  scavenger  and  decomposers  to-  their    effects  on  - 
people. 

ADVANCE  PREPARATION:  


Materia  I s: 

1      See  teachers  manual. 

2.    Make  a  display  of  the  materials  which  you^nng  to 
*'   class.    Label  the  object  and  the  decomposer. 


Language  Cards/Key/  Signs 

ct  scavenger  \^ 

a  decomposer 

an  opossum 

a  snai I 

a  mushroom 

mold 

fungus 

wheat 
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Identification  Cards 
(Labels  for  materials 
.brought  to  c  lass) 


TEACHING  SUGGESTIONS: 

1.    Remind  the  students  ttfat  they  h^ye  been  discussing 
both  scavengers  and  decomposers.- 'Have  them  explain 
the  meanings  of  these  terms.    Ask'  them  what  is  a  ^ 
fungus.    Tell  them  that  a  fungus  can  be. involved 
in  a  good  interaction.  j 

2s*    PI  ace- the  food  samples  on  the  table.    Explain  what  eachfis,  name  it,  and  tell 
how  a  fungus  is  involved.    Have  the'  students  taste  the  various  things. 

3.    Have  the  students  look  at  page  239-240.    Name  The  objects/organisms  in  each 
picture  and  discuss  the  interactions.    Write  the  terms  A  helpful  Interaction 
-and  A  Harmful   Interaction  on  the  board.    Have  the  students  decide  j^here  each 
object/organism  should  be  placed. 

✓  . 

Display  other  examples  of  funguses  on  the  table.    Label  and^discuss  each  one. 


4. 
5. 


Have  the  students  answer  the  questions  on  page  240.  Encourage  them  to  explain- 
why  scavengers  and  decomposers  are  generally  important  to  people.  a 


DESIRED  LEARNING  OUTCOME:    Thejchildren  should  be  aDle  to  identify  scavengers  and 

decomposers  that  are  helpful  or  harmful  to  people  and 

describe  Their  effects. 
***************************************** **y**************^^ 


EVALUATION:    Lesson  Cluster  4B-3    After  Organisms  Die 

*Page  T-436/S-241    Dead-  Organisms  Change  (20-25  min.) 


PURPOSE:    To  evaluate  tne  children!s  pei^ormance  in  relation  to  tne  fol lowing*  objectives: 
3.    Distinguish  between  a  scavenger  and  an  animal  eater  (predator). 
'2.     Identifying  eating  interactions  of  decomposers. 


ADVANCE  PREPARATION: 
Mater i  a  I s : 

1.    Prepare  a  studept  answersheet  for  the  two 

^quest ions. 

»  * 

TEACHING  SUGGEST  I ONSj 


.anquaqe  Cards/KAy  ^i^n^ 


a  decomposer 
a  scavenger 
be  i  ng  decomposed 


1. 
2. 

T. 


First  review  the  terms  us4d  in  this  cluster.  Include  a  discussion  of  the 
difference  between  a  decomposer  and  something  that  is  being  decomposed. 


Have  the^ students  look  at  page  241.    Discuss  thepictures. 


Pass  out  the  answersheet.  "Ask  the  questions  and  have  the  student^  write  their 
answers  on  the  paj)er.  -+*Jr 

4.  When  the  students  have  finished  their  papers,  discuss  the  answers.  Informally 
discuss  how  scavengers  and  decomposers  are  helpful  or  harmful. 

5.  If  a  child  answers  correctly  the  questions  you  may  assume  that  he  or  she  has 

demonstrated  the  objectives  for  the  cluster  and  is  read^to  go  on  to  the  next 

cluster.  ~       ■  4 

*** *** *********************** *********************************************************** 
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.Level  3  Unit  4  Population  Interaction 
.    p3rt  C  Many  Populations  Interact.  Lesson  Cluster  4C-1 
A.    CLUSTER  OUTLINE 


Page 

  g  

Teaching  Strategies 

>  

Lesson  Tjtle 

Teaching  Time 
Suggested 

T-442  , 

T-444 

T-n46 

T-447 

T-448 

T-449. 

Introduct  ion 
*  Introduction 

Development 
„  Development 

Appl i cat  ion 

Evaluation          *  . 

Energy  in  Food 

A  Energy  Chains  in  Eating 

ft  Food  Chains  End 

W  Food-Cha  i  n  1 nteract  i  ons 
People  in  Food  Chains 
Classroom*  Food  Chain 

35-40  min. 
35-4*0  min. 
25r30  'min. 
40-45  min. 
40-45  min. 
20-25  min. 

3.    MATERIALS:  ^See  list  on  page  T-439. 

FILMSTRIP  INFORMATION:    rilms^trip  Set  XI  11,   Interactions  in  a  Pop 

oriate'Yor  use  in  this  unit. 

* 

1 

ulation,  is  appro- 
....  -J 

1 NTR0DUCT i ON :    lesson  C 1 u^ter  4C- 1    Food  Chains  ' 

Page  T-442/S-24^    Energy  in  Food  (35-40  min.) 

PURPOSE:    To  identify  the  sun  as  an  energy  giver  and  plants  as  energy  receivers. 
Also  to  state  that  animals  get  energy  from  o*f£er  organisms. 

v     .  .  ' 

PRERE0U I S I i ES :    Exposure  to  the.  concept  that  plants  make,  food  using  energy  from  the 
sun.  *  .    "  "  ' 

v  *  ■ 

ADVANCE  PREPARATION:  :  * 


Background  Information  -  All   life  depends  on  energy  for  its  continued  existence. 
This  energy  comes  In  the  form  of  chemical  energy  store'd  in  food.    Organisms  use  the 
energy  for  all  interna.!  and.  external  (obvious)  activities,  such  as  digestion,  growth, 
'  speech,  and  movement.  .  *  K 

Although  energy  was  covered  in  Unit  3,  the  cpncept  of -chemical  energy  is  too 
abstract  for  children  at  this  level."   In  this  cluster,  the  chi  IdrerOhouid  be  en- 
couraged to  think  of  energy  foo  livfng  as  a  form  of  energy'cSl  led  "food  energy."  * 
This  energy  from  food  enables  orgaaisms  to  do  everything  they  do,  voluntary  or  in- 
voluntary, and  thus  stay  alive.     *  "\, 

The  *sun  is  the  original  source  of  food  energ^Un  the  fo£m_Qf  I  ight  energy).  AW 
animal^  and  nongreen  plants  rely  on  green  plants  direc>tfor  incfcrectly  for  their 
food,  ^ihis  is  because  greer>  plants  are  the-only  organisms  that  can  convert  light 
energy  ftom'the  sun*a«d  certain  chemicals  into  food.    They -do  this  through  a  pro-    .  * 
cess  known  as  photosynVheSi  s.    Chemical  energy  is  stored^in  tHe  food  produced' dur- 
ing photosynthesis.    PlanJ^  use  the  food  they  make  to  obtain  energy  for  vital  func- 
tions/   Plant  eaters  get  energy  from  the  fpod  stored  in  the  green  plants  they  eat. 
Animal  eaters  get  energy  from  plant  eaters  they  eaf  of  from  other  animal  eaters. 
An  animal  eater's  food  energy  can  be  traced  .back  through  several  eating  in+erac- 
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ions  togreen  plants,  and  ultimately  to  the  sun. 

This  fesson  applies  to  photosynthesis  the  concept  of  energy  giver  and  energy 
receiver  that  was  developed  in  Unit  3,  interaction  and  Energy.     If  introduces  the 
idea  that  the  sun  is  an  energy  giver  and  a  green  plant  an  energy  receiver  when~sun- 
light  strikes^ it.    The  interaction  is  photosynthesis  (food  production), 
transferred  from  the  sun  to  the  focd  produced  and  stored  within  the 


tnergy  is 


p I  ant , 


Materials  - 

1.  Go  back  to  T-313  Enrichment  Lesson,   fDon!r  Break 
the  Chain'  and  reread  the  rulesof  this  game. 

2.  Make  out  out  pictures  of  a  sun,  a  tree,  orner 
plants',  arrows  an<\  labels  for  these  things. 
Make  a  title:  An  Energy  Chain.    At  the  end  of 
tne  lesson  these  things  can  be  out  uo  on  a 
bul let  in  board. 

3.  ■  TaJ<e  out  one  set  of  cutouts  from  the  ^nergy 

chains  of  section  B-3  (unit  3),  to  be  used  as  a 
review.  * 

TEACH IMG  SUGGESTIONS: 


f 


Write  .tne  words  An  Energy  C^ai  n  ^on 
the  students  if  they  remember  what 
them 'cutout  pictures  and  arrows  *r 


me  board.  Ask 
rhatAas .  Show 
-rom  th^plesson  i  n 
unit  3.    Ask  one  student  to  put  them  in  order  and 
explain  what  an  energy  chain  is. 


Language"  CarGs/Key  Sions 

an  energy  cnai  n 

an  energy  giver 

an  energy  receiver 

th$  Sun 

a  plant 

an  organ  i  sm 

interaction 


,  icenti f ication  Cards 

an  energy  cH^in' 
'  ""he  surr^. 
,  energy 
!  a  d i  ant 

i  an  energy  g • ver 
|  an  energy  receiver 


Tell  the  students  that  they  are  going  to  play  tne  energy  game  again.    Write  tne 

words:   interaction,  an  energy  giver  and  an  energy  receiver  on  tne'board.  Have 

different  students  explain  the  terms.    Review  the  r;u!es  of  tne  game.    Play  the 
game  for  five  to  ten  minutes. 


t 

4. 


5. 


6. 
7. 


Have  the-students  look  at  page  243.     Explain  to  tf\em  that  they  will  be  talking 
aDout  another  kind  of  energy  chain.    Take  out  the  cutout  pictures.    First  place 
the  sun  on  the  blackboard.    Ask  the  students  to  name  it.    Then  place  the  tree  on 
the  blackboard.    Ask  the  students  if  these  two  things  could  make  up  an  energy 
chain.    Add  the  arrows  to  snow  the  direction  of  the  energy.    Also  ask  a  student 
to  label  the  energy*  g  i  ver/rece  i  ver . 

Read  the  text  to  the  students*    Reminding  them  that  plants  make  food  using  energy. 
Show  the  other  cutouts  of  other  plants.^    Make  an  energy  cnain  from  these  *thi  ngs . 

Explain  that  animals  get  energy  in  two  ways.  They  can  eat  plants  or  they  can  eat 
animals  that  eat  plants.  'Ask  the  students  to  give  examples  of  tttfese  two  tyoes  of 
ani  cnal  s .  x  ^ 

Ask  the  students  question  #3  on  page  243.    Discuss  their  answers. 

Have  the  students  help  you  set'  up  the  bulletin  board  at  the  completion  of  the  lesson. 


DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  explain  that  the  sun  and 

plants  make  up  an  energy  chain  and  that  animals  get  energy 

from  plants  or  animals  that  eat  plants. 
***************************************** 
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INTRODUCTION;    Lesson  CI uster  4C- 1    Food  Chains 

Page  T-444/S-244    Energy  Chains  in  Eating  (35-40  min.) 


To  introduce  the  concept  of  energy. transfer  during  eating  interactions  and  the 
concept  of  food  chain  as  a  type  of  energy# chain  made/ up  of  eating  interactions 


PURPOSE: 


ADVANCE  PREPARATION: 

B^kground  Information  -  This  cluster  applies  to  eating  interactions  the  concept  of 
energy  chain  that  was  developed  in  Unit  3.    A  food  chain  is  an  energy  chain  made,  up 
of  a  series  of  linked  eating  rnteractions.     It  always  begins  with  the  sun  (the 
original  source  o.f  energy  for  all   life),  followed  by  a  green  plant.     In  each  eating 
interaction,  energy  is  passed  from  one  organism  (the  food)  to  another  (the  eater). 
This  energy  transfer  is  represented  by  an  arrow  going  from  the  enepgy  giver  to  the  * 
energy  receiver.     In  a  food  chain,  the  energy  rece.iver  in  one  eatitig  interaction- 
becomes  the  energy  giver  in  another  (when  it  is  eaten)..  A  food-chain  diagram  shows 
(with  arrows)  the  movement  of  the  sun's  energy  from  one  organism  ta  another.  The 
diagram  ^so  shows  what  organism  is  food  for  what  other  organism.    Keep  .in  mind  that 
the  arrows  indicate  energy  transfer  "between  organisms-    Make  sure  you  d9  not  reverse 
the  arrows,  they  should  always  point  aw^y  from  the  sun  from  left  to  right.    A  food 
chain 'may  also  be  thought  of  as  showing  interactions  betw<^*  severa  I  populations, 
with  each  illustrated  organism  representing  a  population*. 

Materials  -  f  , 

* 

1.  Make  cutout  pictures  of:  sun,  grass,  cricket,  toad, 
arrows,  and  the  labels  to  go  with  them. 

2.  NOTE:    The  textbook  need  not*  be  used  for  this  les- 
son because  there  is  too  much  reading  materials, 
it  can  be  more  clearly  exalained  using  class  dis- 
cussion and  the  cutouts  put  on  the  board. 

TEACHING  SUGGESTIONS: 

1.  Explain  to  the  students  that  they  will  be  learning 
about  energy  chains  in*  eating.     First  show  the  students 
the  various  cutouts  (inj*o  particular  ordor)  and  have 
them  name  them.         *  * 

2.  Ask  the  students  if  they  could  make  an  energy  can  in  with 
these  things.    Allow  a  student  to  try  this  by'  taping 
the  cutouts  on  the  board.    Have  the  other  students 
decide  if  it  is  correct .N 

3.  When  you  have  the/ correct  chain,  tell  the  students  that 
bu£  it  also  can  be  called  a  food  chain*    Write  the  words 
outs* 


Language  Cards/Key  Signs 

a  food  chain 

an  energy  giver 

an  energy  receiver 

grass 

a  cpicket 

a^oad 

Identification  Cards 

a  food  chain 

an  energy  giver 

an  energy  receiver 

the  sun 

grass 

a  cricket 

a  toad 

energy 


this  is  an  energy  chain,  ~ 
Food  Chain  above  the  cut- 


Talk  through  the  chain,  discussing  each  interaction.    When  you  have  completed  your 
explanation,  ask  several  students  to  do  the  same  thing,  explaining  the  interactions 
in  the  chain.    During  the  discussion,  be  sure  to  emphasize  the  use  of  the  terms 
energy  giver  and  energy  receiver. 


uc 
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5.  Emphasize  that  a  food  chain  always  begins  with  the  sun,  followed  by  a  green  plant. 
.     This  \s  because  the  sun  is  the  origi  naUsource  of  energy  for  all   life,  and  plants 

are  the  only -organisms  that  can  change  the  sun's  energy  to  food  er\ergy.  Animals 
'get  energy  by  eating  other  organisms.    Tell  the  students  that  the  food  chain  dia- 
gram helps  you  to  trace  the  movement  of  energy  from' one  organism  to  another,  and 
shows  what  organism  eats  what  other  organism. 

6.  Ask  the  students  the  questions  from  page  245.    Discuss  their  answers. 

7.  Display  the  food  chain  on  a  bQlletin  board  or  wall^in  the  classroom. 

DESIRED  LEARNING  OUTCOME : ,  The  children  should  be  able  *o  explain  what, a  f ood  *cha i n 

is  and  describe  "how  to  construct  one/ 
****** ******************************************^^ 


DEVELOPMENT:     Lesson  Cluster  4C-1     Food  Chains  ' 

Page  T-446/S-246    Food  Chains  End  (25-30  ,nfi  n .  ) 

PURPOSE:    To  develop  the  concept  that  food  chains  end  with  decomposers, 

ADVANCE  PREPARATION: 


Background  Informatigjfi  -  Decomposers,  such  as  bacteria  and  funguses,  emj  every 
food  chaiQ  when  an  animal  or  plant  dies  (and  is  decomposed).    This  can  occur  at 
any  level  of  a  food  chain*    As  a  result,  food  chafns  vary  in  length  (number  of 
elements).    Decomposers  are  represented  in  Part  C  by  a  labeled  box,  because  they 
are  too  varied  and  too  small  to  be  illustrated.  *  * 

Decomposers  return  to  the  scSl  I   important  materials  that  are  re-used  by  living 
green  plants  in  other  food  chains.    However,  energy  cannot  be  re-used.    Green  Plains 
must  get  their  energy  directly  from  the  sun-.  , 


Materials  -  1 


Use  the  cutouts  from  the  previous  lesson, 
adding  a  snake,  and  a  sign  saying 
decomposers. 


TEACHING  SUGGESTIONS: 

1.    Have  the  students  look  at  page  246.    Explain  that  a 
food  chain  will  end.    Read  the  text  to  the  students,' 
asking  what  will  happen  to 'the  toad's  body. 


Ask  the'  students  what  is  a  decomposer.  JJ^ing  the  cut- 
out pictures  hav$  a  student  construct,  the  food  chain  up 
to  the  toad.    Then  Introduce  the  snake.    Ask  what  would 
happen  to  the  toad.    Then  ask  what  could  happen  to  the 
snake.   ,Ut  could  die*  leaving  its  body  for  the  decomposers 


Language  Cards/Key  Signs 
a  food  chain 
a  decomposer 
a  snake 

;a  dead  organism 

1  dent i  f  i  calion  Cards 
the  sun 
grass 
a  cricket 
a  toad 
a  snake 

decomposers  1 
Z  


4 


) 


I, 


4. 


Explain  that  a  food  chain  may  end*  at  any  point  if  an  organism  (even  5  plant)  dies 
and  is  decomposed  before  being  eaten.    Use  the  cutout^  to  help  explain  this.  '  Pointy 
out  that  materials  from  the  dead  organisms  are  returned  to  the  soil  and  re-used  by 
I i yM}9  green  plants,  but  the  energy  is  not  re-used. 

HajEfhe  students  answer  the  numbered  questions.  # 
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-  5.  J\gain,  use  this  food  chain  as  a  di  sp  lay  "i  h*f  he  classroom. 

v 


DESIRED  LEARNING  OUTCOME:  ?  The  children  should  be  abk>  to  explain  that  a  food  chain 

always  ends  with  decomposers. 
**************************************^ 


DEVELOPMENT 


PURPOSE: 


Lesson  Cluster  4C-1 
Page.  T-447/S-247 
< 

To  further  develop  the 
structing  a  food  chain 


Food  Chai  ns 

Food-Chain  interactions  (40-45  min.) 

\  _ 

Concept  of  food  chain  and  to  provide  praetice  in  corf- 


ADVANCE  PREPARATION:     Materials  - 


Make  cutout  pictures  of: 
minnow,  bass,Tftouse,  owl 
"posers  label.  Also  make 
things. 

Prepare  a  worksheet  for  the 
pictures  of  The  sun,  mouse, 


the  sun,  algae, 
corrTp?fant,  and 


daph  i  na, 
decorrr 
label  s  for  all  of  these 


to  the 


3. 


4. 


students  which  has 
owl,  cornolant,  and  \ 
decomposers  label  which  they  can  cut  out  and  glue 
paper  in  the  proper  order.     (The  students 

On  another  worksheet,  haye1 a  chart  headed  with: 
Energy  Giver,  Energy  Receiver,  for  the  students 
to  fill   in  after  comp let rng^the  chain. 
Have  glue  and  scissors  for  each  student.    •  • 


should  draw  sthe  arrows 


TEACHING  SUGGESTIONS: 


\ 


Language  Cards/Key  Signs 


a  food  chain 
an  Inter* 
a  tiny  green 
water  fl 
mi  nnow 
baSs 

decomposer 


lant 


Identification  Cards 
the  sun 

a  t  i  ny-  green  p  I  ant 


a 
a 
a 
a 

an 


water  f I ea 
mi  nnow 
bass 
mouse 
owl 


a  corn  p I  ant 
decomposers 


Have  the  Students  look 'at  page^247l    Explain  that  they 
are  going  to  learn  about  two  otherjfood  chains.  Place 
the  cutouts >on  the  board  one  by  ond, 'asking  the  students 
to  identify  the  organism,  and  which,  is  thfc  energy  giver/energy  receiver. 


."V 


Make  a  chart  on  the  board  titled:  Energy  Gi  ver  and  Energy  Receiver, 
dents  to  te  I  I  you  what  the  pairs  ar/e  from  this  food  chain. 


Ask  tRS  stnj- 


3. 


Pass  out  the  worksheets.     Place  the  cutouts  of  the  new  'food  chain  on  the  board  in 
no  particular  order.    Ask  the  students  to  name  each  thing.'    Then  explain  that  they 
will  be  making  their  own  food  chain.    Tell  them  that  they  must  cut  out  the  pictures 
and  place  them  in  the  correct  order.    Also  tell  them  that  they  must  add  the  arrows 
in  the  pictures  and  label  each  thing.    Exolain  the  second  worksheet  and  how  they 
are  to  f i I  I   in  the  chart. 

Help  the  students  if  necessary  with  their  work.    When  they  have  completed  their 
papers,  have  one  student us i ng  the  cutouts,  show  the  food  chain  on-the  board.  Have 
,  the  other  students  „comment  on  it.,    Discuss  the  chart,  writing  it  on  the  board  if 
ftecessary.  . 

if 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  construct  a  food  chain  that 

shows  how  certain  organfisms  interact  and  identify  the  pairs 

of  energy  givers  and  erfergy  receivers  in  the  food  chain. 
************************ *  ******************** ********** ******** ************************ 
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-APPLICATION:    besspn  Cluster  4C-1    Food  Chains 

Pgge  T-448/S-248    People  in  Food  Chains  (40-45  min.)' 

PURPOSE:    To  extend  the  concept  of  food  chain  to  include  people. 

ADVANCE  PREPARATION:  *   '  ' 

Background  Information  -In  the  food  chains  on  page  248,  decomposers  were  omitted 
to  avoid  the  possibility  of  upsetting  the  children.    As  a  result,  the  food'chains 
are  incomplete.    To  be  precise,  decomposers  should  be  shown  ending  the  food  chains. 
You  may  wish  to  mention  this  in  class.  


Materials  - 


Language  Cards/Key  Signs 
a  fobd  cha  i  n 
a  person 
an  apDle  tree 
an  orange  tree 
lettuce- 

TEACHING  SUGGESTIONS:  a  hamburger 


Prepares  student  worksheet  where  they  can  draw 
the  different  food  chains.    Have  room  for  six 
di  f ferent  chai  ns* 


Introduce  the  lesson  by  pointing  out  that  an  organism 
(in  this  case  a  person)  can  be  part  of  -more  than  one 
food  chair^. 


1  1  dent  i  f  i  cat  ion  Car 

Ids  j 

; — -j 

I  ! 

Hpve  the  students  look  at  pa^e  248.     Discuss  the  two  food  chains.     Explain  that  they 

show  that  peopUe  eat  more  than  one  kind  of  food.    Remind  the  students  that  animals 

often  eat  plant  parts  or  products  rather  than  the  whole  plant.  *  If  a  child  points 
out  the  lack  of  decomposers,  indicate  that  he  or  she  is  incorrect. 

Have  the  students  look  at  the  picture  of  the1  lunch  tray.  Have  the  students  name 
each  object ,  Write  the*  riames  on  the  board.  Then  ask  the  students  if  they  could 
tell  you  where  these  things  c'ame  from.    Write  that  after  the  name.    Give  help  or 

explanation  where  necessary.  x 

i 

Pass  out  the  worksheets. .  Explain  what  the  students  are  to  do.  Have  them  make  up 
the  food  chains.  When  they  have  finished,  display  their  papers  and  d i scuss- the i r 
answers. 

*  ' 

You  may  wish  to  hav£  the  students  construct  other  food  chains  for  food  that  they 
had  for  breakfast  or  dinner  the  day  before.^ 

Have  the  students  discuss  the  numbered  guestions. 


DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  tell  how  people  are  parts  of 

food  chains  and  construct  food  chains  that  include  people'/ 
**************************  *************** ********************************************** 
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EVALUATION:    Lesson  Cluster  4C-1    Food  Obtains 

Page  T-449/S-249    Classroom  Food  Chains  (20-25rnm. ) 

PURPOSE:     1.    To  construct  a  food  chain  tjiat  shows  how  a  given  set  of  organisms  inter- 
act. > 

2.     Identify  the  sun  as  the  beginning  of  the  food  chain  and  the  decomposers- 
as  the  end. 

^ADVANCE  PREPARATION:  Majerials  r 

1.  NOTE:    The^textbook  page  '249  need  not  be  used  for  this  evaluation. 

2.  Prepare  a  student  worksheet  including:  pictures  of  a  toad,  cricket,  grass, 
sun,  decomposers  sign,  all  that  can  be  cut  out  and  glued  onto  another  oarf 
of  the  worksheet,  to  fill-in  questions  1.    The  first  thing  in  the  food  chain 
is   .    The  last  thing  in  the  food  chain    is   .  •  ; 

3.  Have  scissors  and  glue  for  each  student. 

TEACHING* SUGGEST  IONS: 

1.  Pass  out  the  worksheet.    Explain  that  theV  are  to  cut  out  the  pictures,  place  them 
on  the  paper  in  a  food  chain  and  add  the  arrows..  Also  teH  them  that  they  should 
label  the  pictures,  and  that  you  will  help  with  spelling. 

2.  When  the  students  have  completed  the  worksheet,  discuss  their  answers. 

3.  If  a  student  correctly  -answers  the  "Questions,  you  may  assume  that  he  or  she  has' 
demonstrated  the  objectives  for  the'c luster  find  is  ready  to  go  on  to  the  next 
cluster. 

************************************************ 
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Level  3  Unit  4  Population  Interaction  % 
Part  C  Many  Populations  Interact ,  Lesson  Cluster  4C-2 
A.    CLUSTER, OUTLINE  (  / 


;  Page  ' 

1  .  Teaching  Strategies 

Lesson  Title 

 ■  ;  ~i  . 

Teach i ng  T i me  ! 
Suggested  ; 

 1 

T-454 

i  Introduction 

!  

Several  Food  Chains 

55-4Q  mi n. 

:  T-456 

'  Development 

Farm  Food  Web 

« 

35-40  min. 

T-457 

|  Development 

Make  a  Food  Web 

35-40  min. 

'  T7461 

Evaluationj 

Stream  Food  Web 

30-35  min. 

i 

NOTE:    The  application  lesson  has  been  deleted. 

B.    MATERIALS:    See  list  on  page  T-451. 

F I LMSTRIP  INFORMATION:    Fi  Imstrip  Set  XIII,  Interaction  in  a  Population,  is  appro- 
priate for  use  in  this  unit.  *  \ 


INTRODUCTION: 


Lesson  Cluster  4C-2 
Page  T-454/S-250 


Food  WflfrS  . 
Several  Food  Chains  (35-40  min.) 


Purpose:  To  introduce  the  concept  that  a  population  is  usually  part  of  several*  food 
chains  and  the  concept  of  food  web  as  a  combination  of*  "Several  food  chai'ns 
that  have  some  of-the  same  populations.  •  ^  V 

ADVANCE  PREPARATION:  /  * 

Background  Information:    A  food  qhain  usually  shows  one  kind* of  plant  being  eaten 
by  one  kind  of  animal  that  is  eafen  in  turn  by  another  kind  of  animal,  and  so  on. 
This  represents  one  poSsib ie  sequence  of  eating  interactions  isolated  from  a 
myriad  of  overlapping  eating  interaction^  among  many  popu lat Lorfs  in  one  area, 
•Usually,  different  kinds  of  animals  feed  on  the  same  plant  of  animal  'population. 
Al-so,  one  animal  population  usually  feeds  on  a%variety  of  plants  or  animals. 
This  means  that  members  of  a  population  can  be  part  of  more  than  one  food  chain, 
and  that  different  food  chains  may  contain  members  of  the  same  populatipns. 
These  food  chains  may  be  combined  (overlapped)  to  form  what  is  known  as  a  food 
web. 

A  food  web  begins  with  the  sun  and  consists  of  organisms  connected  by  arrows. 
Each  organism  represents  an  entire  population  rather  than  an  individual.    A  food- 

(     wet}  diagram  shows  the-wayS  various  populations  in  a  particular  area  interact 
with  each  other  (by  eating). 

To  make  a  food  web  complete,  decomposers  should  be  included  with  an  arrow 
going  to  thenrrfrom  every  population.    Th*is,  is-because  some  members  in  every  popu- 

*    lation  die  before  being  eaten  and  are  decomposed.    Decomposer^  were  omitted  from 
the  fo^d  wefcs  here  to  a\/bid  the  complexity  that  the  additional  arrows  would  pro- 
duce.   You  may  wish  to /add  decomposers  and'their  arrows  to  food  webs  on  the  chalk- 
board.   Note  tK^t  decomposers  do  not  "end"  food  web§,  because  populations  as  a 
whole  renew  themselves;  whoe  populations  usually  are  not  decomposed  at  once. 
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Food  wet*  represent  'repeating  interactions  atf  usually  do  not  end. 
Materials:^  *  -  V 


I* 


1.  NOTE:    Do  not*  use  page  250,  the  pictures  are  * 
confusing.  *  v  .  r 

2.  Make  cutout^of  the  things  pictured  on  page  251. 
Make  several^touts  of  each  picture.    Also  mate 

*5     Make'  e?r0W%+0          +he  f°°d  chains  ^nd  we^  ' 
*     '  -  Vh  I    'J0'  9  bU'  ,e+in  board:    -  Food  Web, 
and  a  definition  for  a  food  web.       '  7 

TEACHING  SUGGESTIONS: 

K    S'SJK  ,6LT  "I™  +he  CU+°U+S-    P,ace  +he  ^n  on 
'       which  1 ;hP       9  ,e++UcePIant-    Ask  the  students 
2iSln+    2 e+rer9V  9,ver/ener9y  receiver.    Have  one 
.student  add  the  arrow.    Show  the  other  pictures  ask 
what  should  be  nect  in  the  chain.  -  You  sho^d  g^t 
different  answers  (mice,  rabbits).    Then  tell  ?he  ■ 
students  that  they  can  make  two  chains.    Make  the 
chains  on  the  board.  * 


 >~ .  . -  ~ 

Language  Cards/Keyv  Signs 

a  food  chain 

a  food  web  * 

a  lettuce  plant  - 

a  mouse 

a  rabbit 

a  wheat  p lant 

a  population 

Identification  Carrie 

a  lettuce  plant 

a  wheat  plant 

the  sun 

mice 

rabbits 

ow  I  s 

cats 


put  Z  Itfto^r  t,f+anr-tnTte,-++hem|+ha/+l+here  fS  9         ™  VOU 
words  on  the  board  '         +hem  ^  '+  W°Uld  make  a  food  ™*>-    Write  thes? 


the. 


3-  Eras  zr,  zzrizxus  :n,?,;cfr •  -  -  r 

■kJ*'  «  R6.ad  the  text  from  paqe  251  to  the  rlacc     ua...  .    .  ' 

.'   questions.  C,aS5,    Have  +he  s+^ents  answer  the  numbered  ' 

thTbSrc!00'  haV6  «>°_™<"<*  li-tif,  the  ,cod  cha.ns  by  tn>c.„g  the„  on. 

<  m 

8."    Place  the  food  web  on  a  bulletin  board  in  the  classroom.  / 

'  °ES*RE0  L'£ARN,NG  The  children  shouldte  able  to  describe  how  a  population 

^      „  is  part  of  several  food  chains  and  explain  what  a  food 

DEVELOPMENT :    Lesson  CI uster  4C-2    [WW         '     '  * 
Page  T-456/S-252 '  F^rm_Food_Web  (35-40  mi nT) 


ADVANCE  PREPARATION:  ^ 
J 

Materia  1 s : 

1.  Make  cutouts  of  all  of  the  things  in  the'  food  web  on 
page  252.    Also  make  labels  for  the  pictures. 

2.  m  Make  a  student  workwheet  with  spaces  for  them  to 

list  the  eight  food  chains  in  this  food  web. 

TEACHING  SUGGESTIONS: 

1.    Tell  the  class  that  they  will  be  lo6king  at  a  Farrn^ 
Food  Web.    Begin  placing  the  cutouts  on  the  board, 
one  by  one.    Discuss  each-interaction  before  placing 
the-  next  cutout  on  the  board.    Be  sure  that  the 
students  understand  the*  interaction  before  going 
-   o\to  the  next. 


Language  Cards/Key  Signs 


a  food  web 
a  population 

Identification  Qgrds 
j  corn  plants 
j  the  sun 
!  cabbage  p  lants 
j  grass* 
',ch  ickens 

peop le 

caterpi  I  lars' 

bi#ds 

cows 


2.  Ask  several  students  to  place' the  labels  under  the  pictures  in  the  food  web. 

3.  Pass  out  the  Worksheets.    Tell  the  students  that  this  food  web  is  made  up  of 
eight  food  chains.    Ask  them  to  be  detectives  and  find  all  eight.    They  should 
write  the  names  of  the  organisms  on  their  papers  in  the  spaces  provided.  -  Remind 
them  to  add  the  arrows.  ^ 

.4.    When  the  students  have  completed  their  papers,  discuss  their  answers.    Have  * 
each  student  give  one  food  chain.    They  could  be  listed  on  the  board. 

5.    Ask  the  students  to  look  at  the  food  chains  and  tell  you  which  things  interact 
the  most,  i.e.,  which  are  listed  most  often  in  the  chains*    Ask  which  plant, 
populations  and  which  animal  populations  are  listed  the  most  often. 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  identify  food  chains  that 

"make  up  a  food  web  and  state  which  populations  interact 

the  most  in  the  food  web. 
*************** ******************************************* ******* ********************* 


DEVELOPMENT:    Lesson  Cluster  4C-2    Food  Webs  ^ 

Page  T-457/S-253    Make  a  Food  Web  (35-40  min.) 

PURPOSE:    To  develop  the  concept  of  food' web  and  to  provide  practice  in  constructing 

a  food  web  from  severa-l  given  food  chains. 

AOVANCE  PREPARATION: 

Materials:  .  > 


1.    Take  3x5  index  cards  and  cut  them  in  half.    Make  a 
\      set  of  pictures  (from  page  253)  for  each  student. 
Is  '-Have  large  sheets  of  paper,  magic  markers,  and  glue 
ready  for  each  student* 


Language  Cards/Key  Signs 
chrysanthemums 
aphids 
i^dybugs 

praying  mantises 
grasshoppers 
a  food  web 
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TEACHING  ^JGGESTWNS: 


1.  Have  the  students  look  at  page  253.    Read  the  text  to  them.    Discuss  each-one 
of  the  food  chains. 

2.  Pass  out  the  cards.    Ask  the  students  to  label  each  picture:    Tell  them  that 
they  will  be  taking  the  pictures  and  making  a  food  web  from  thfcm. 

3.  Pass  out  the  large  sheets  of  paper,  markers  and  glue.  *  Ask  the  students  to  write 
a  title  on  their  paper  -  A  Food  Web.    Ask  them  to  take  the  pictures,  and  using 

heir  book  as  a  guide,  make  the  food  web.    Tell  them  not  to  glue  the  pictures 
onto  the  paper  until  you  have  checked  their  work. 

Make  sure  that  you  check  each  student.  If  they  have  mistakes,  refer  them  to  the 
textbook  to  find  their  error.  When  their  web  is  correct,  allow  them  to  glue  the 
cards  onto  the  paper.  « 

5.  Have  the  students  answer  the  questions  from  page  253.    Discuss  their  answers. 
For  question  2,  remind  them  to  cqjjnt  the  arrows  that  go  to  and  from  each 
population.  •  v 

V 

6.  Discuss  question  3  with  thte  students. _   It  should  be  clear  that  the  animal  eaters 
would  lose  all  of  their  food.    Ask  how  this  would ^affect  the  size  of  the  remaining 
potations '(p  I  ants  would  increase,  animals  would  die  off). 

DESIRED  LEARNING  OUTCOME:    The  children  should  be  able  to  construct  a  food  web  from, 

several  given  food  chains  and  describe  the  possible  effect 
when  certain  populations  are  removed  from  the  food  web. 

*********************** 

X 

EVALUATION:    Lesson  Cluster  4C-2    Food  Webs 

Page  T-461/S-255    Stream  Food  Web  (30-35  min.) 

PURPOSE:     1.    Telling  how  many  food  chains  make  up  a  food  web. 
2.    Listfng  the  populations  in  the^ food  chains. 
•    >.         3.    Tel  I  ihg4 which  populations  interact  the  most  in^  the  web. 

■<£ 

ADVANCE  PREPARATION: 


Materia  Is:  % 

1.    Prepare  a  student  answer  sheet  with  the  following:    at  the  top  of  the  page, 
draw  the  food  web  from  page  255,  label  each  picture,  have  spaces  for  8  food 
chains  to  be  written  in  (there  are  only  five),  leave  additional  space  for 
✓  answers  at  the  bottom  of  the  page. 


TEACHING  SUGGESTION'S: 

1.  Pass  out  the  student  answer  sheet.    Discuss  the  food  web,  identifying  the 
v..   populations  and^nteractions.   f  ^ 

2.  Tell  the  students  that , they  must  find  out  how  many  food  chains  are  in  the  webi 
Ask  them  to  place  the  names  of  the  populations  in  the  spaces  provided  and  to 
add  the  arrows. 

* 

3.  When  , the  students  have  completed  that  part  of  the  evaluation,  ask  one  more 
question.    Which  populations  are  in  more  than  one  food  chain?    Have  the  'students 
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list  them  on  .their  papers, 

4*    After  the  students  have  completed  their  work,  discuss  their  answers, 
*. 

5.,   As  an  informal  discussion  question,  ask  the  students  what  makes  food  chajns  join 
together  into  a  food  web? 


6.     If  the  students  have  correctly  filled  in  their.answer  sheets,  then  you  can  assume 

that  they  have  demonstrated  the  objective  for  the  cluster  and  are  feady  to  go  on 

to  "the  next  cluster.  1  v 

*****************************************#********^ 

**  „  * 

DELETE  the   whole  next  cluster.    The  materials  need^too  much  pre-teaching  and  are 
abstract  for  this  level  ai  student. 


i 
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LEVEL  3  .        -#     .,./<  ' 


SIGNED  VOCABULARY  AND  LANG^GE  INDEX  . 

FOR  ,  ^ 

/  '  SCIENCE  FOR  THE  HEARING  IMPAIRED 


Instructions  for  use  of  this  fndex  with  the  a^conjpany i-ng  signed  videotapes 
are  found  in  the  Introduption  to  the  Program.    This  index  should  be  used  as  a" 
script  when  viewing  the  signed  videotapes  for  the  specific  SFHI  cluster  or 
section  of  interest. 

Each, part  of  the  videotape  is  preceded  by  an  indication  of  the  specific 
location  (level,  unit,  part,  Cluster  and  Lesson)  of  the  item  presentee}..- >  "Each 
item  within  a  lesson  is  first  presented  in  -American  Sign  Language  (ASL)  followed 
by  a  Manually  Coded  English  (MCE/SEE)  presentation  of  the  same  item.    When  a 
lesson  list  is  completed  the  title  of  the  next  lesson  is  given,  followed  by 
a  presentation  of  each  new  Jesson  item  in  ASL  and  MCE. 

Teachers  should  view  the  videotape  in  planning  for  each  new  cluster  (2-5 
minutes  per  cluster).\    It  is  also  suggested  that  teachers  view  and  practice  the 
signs  presented  .with  their  classes  following  Iess<y<}  experiences  or  as  a  review. 
The  videotape  can  be  used  as  a  visya*!  dictionary  when  the  children  have  for- 
gotten the  sign.  *  ' 

The  Signed  Vocabulary  and  Language  Videotapes  are  available  for  purchase 
and/ or  copying  by  writing 

Denn  i  s  W.  Suna I  or 

Cynthia  Szymanski  Sunal  *  , 

Science  for  the  Hearing  Impaired  f 
/"  Department  of  Curriculum  and  Instruction  4 
West  Virginia  University 
*       Morgan'town,  WV  26506^ 
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Science  For  The  Hearing  Impaired 
Signed  Vocabulary  Level  3 


Lesson      Title  and  Key  Signs 

Cluster  1A-1    Sampling  and  Estimates 

1  The  World  of  Objects 
samples /sampling 
estimating 
objects 

contents 

variation 

any  lump  of  matter 

alike 

different 

property 

2  Samples^ 
samples 
insects 
property 
moths 

common  property 


3" 


\ 


Estimating/How  Many  Marbles? 
estimate 

Estimating  Size 
size 

giraffe  t 

Samples*  and  yEstfebaates 
bank   •  9 
pennies 


Cluster  1A-2    Grouping  Objects 

i 

1  t  Sorting  Collections 

property  sort 


Grouping  by  Properties- 

group/groupfe  , 

prttyerty 

a  button/buttons 

The  Two  Big  Groups 

living 

non-living 

scientist 

flash* light 

lock 

airplant 
lizard , 


Lesson       Title  and  Key  Signs 

3(cont)  butterfly 
snake 
rabbit 
cactus 
alarm  clock 

4  Alike  in  -Several  Ways 
to  belong 
an  insect 
feelers  (antennae) 

5  Sample  Group 
reel  oak 
whit^  oak 
shingle,  oak 
sample 

6  Find  Thev Groups 
to  notice 
rough 
hard 
striped 

Cluster  1A-3    Variation  in  Groups 

1  1  What  is  Variation? 

exactly  alike 
variation  y 
size 
color 
shape 
pattern 

2  '    "    Variation  Collections 

3'  Finding  Variation 

»  surface 
bolts  J 
shells,  ^ 
rocks 
smooth 
bumpy 

4  ,  „  Variation  Everywhere 

everywhere 
somewhat  alike 
hairy  % 

5  Find  The  Variation 
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Lesson     Title  and  Key  Signs 
Cluster  1A-4    Describing  Variation 

1  Order  and  Range 
order 

light  green 
dark  green 
4  *  .  lightest  * 

darkest  < 
range 
pea  pods 
smallest  ' 
largest 

2  Histogram  Practices  . 
histogram 
number  of  seeds 

3  Making  a  Histogram 
kind 

a  shaded  block 
lima  bean 
sunflower  seed 
com 
pea 

squash 

kidney  beans 
a  block 
the  smallest 
the  most 

Measuring  Variation 
to  measure 

the  eye  of^«t  potatoe 
a  piece  of  string 
distance 

a  centimeter  ruler 
a  washer  * 
variation 
a  centimeter 

Variation  in  Your  Class 
height 
to  describe 

Find  the  Variation 


\ 


length 

Cluster  j.B-1    The,  Matter  of  Objects 

1  Collecting  Samples  of  Matter 

metal 
wood 


'  Lessoti    -   Title  and  Key  Signs 

l(coat)      glass        **"  * 
plastic 

,  What  is  the.  object  made  of? 

2  What  Are  Objects  Made  Of? 
'  matter 

3  Properties  of  Matter 
to  compare 

an  example 

light 

heavy 

hard 

soft 

bend 

break 

wire 

to  number 
over  and  over 

4  Variation  in  Wood 
pine 

redwood 
sand  paper 

to  rub  * 
hardness 

5  Raw  Materials 
raw  materials 
coal 

iron  ore 
the  earth 

steel  ,      *  » 

lumber 

paper 

6  Choose  The  Matter 

Cluster  1B-2    Phases  of  Matter 

1  Changing  Matter 

solid 
liquid 

to/change  \ 
Wliat  is  happening?, 
phase 

, .      phases  of  matter 
'        ice  . 
water  vapor 
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Lesson      Title  and  Key  Signs 
Cluster  1B-2  (cont) 

2  Heat  Changes  The  Phase 
to  melt 

butter 
taken  away 
a  freezer 
to  condense 
drops  of  water 

3  Thermometers 
Thermometer 

a  celsius  thermometer 

degree 

temperature 

4  Temperature  and  Change 
a  thermometer 
degrees  Celsius 
compare 

5  A  Burning  Candle 

a  candle.  ^ 

to  bum  . 

wax 

an  arrow 

6  Find  The*Phase 

Cluster  1C-1    Variation  in  Systems 


Interaction  Systems 

a  dry  cell  (battery) 

wire 

a  bulb 

tape 

interaction 
a  system 
to  touch 


Lesson       Title  and  Key  Signs 


3(cont)      lemon  juice 
alike- 
different 

4  '    A  Bean  Bag  Contest 

a  bean  bag 
the  limit  mark 
the  goal  mark 
the  player 

the  histogram  (review) 
a  centimeter  ruler 
to  take  turns 
range 

5  People  and  Systems- 
musical  instruments 

^  a  drum 

a  piano  (or  other  available 
instruments) 

sound 


Find  The  Systems 

a  driver 

a  bumper  car 

a  ferris  wheel* 

people 

a  washer 

a  guitar 

to  strum 

a  pencil  t* 

string 

a  table 

a  hand 

tape 


/ 


/ 


Repeating  Systems 
to  repeat 
repeating  systems 
over  and  over  again 
variation- 

Similar  Systems 
'iodine 
sugar 
flour 
milk 
vinegar 


Cluster  1C-2  Prediction 

1  Galileo's  Prediction 

.       prediction  * 
a  scientist 
an  idea 
speed 

2"  What  is  a  Prediction? 


a  guess 

How  Sure  Are  You? 
to  be  sure 
pretty  sure 
explain 
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Lesson      Title  and  Key  Signs 
Cluster  1C-2  (cont) 

4  m   Using  Predictions 

a  stop  light 

to  brush  your  teeth 

a  stove 

5  i         Making  Predictions 

sand 

a  sand  castle 
a  tennis  raquet 
clouds 
a  storm 

Cluster, 2 A-l    Space  Everywhere 

1  Exploring  Space 
space 

the  sun 
the  moon 
.the  stars 
to  explore 
air 

a*  problem 

a  powerful  machine 

a  rocket 

the  surface\ 

gravity 

2  "        ^Qut  incite*     *  *; 

a  telescope  * '  - 
billions  of  stars 
a  galaxy 

3  r      Our  Solar  System 

a  planet    v  * 
the.  solar  system 
*  f        an  orbit 
farthest 
closest 


Marbles  and 


a  marble 
a  tray 


ce 


•/ 


A  Space  For  Everything 
a  rock  • 


Lesson       Title  and  Key  Signs 


A  Place  in  Space 
a  football  player 
a  doorway 
a  basketball  hoop 
a  basketball  player 

bFind  The  Space 
-a  goldfish  bowl 
the  Earth 


Cluster  2A-2    The  Space  Inside 

1  *  Closing  in  Space 

space 
hollow 

2  Comparing  Space 
volume 

3  , Measuring  Volume 

.  a  cubic  centimeter 
•    a  shape 


4 
5 


Find  The  Volume 

FSnding  the  Space  Inside 
largest 


Cluste^2B-I    A  Place  In  Space 

1  Lost  and  Found 

lost 
found 

a  fisherman 
a  two-way  radi^ 
position 

reference  object 

?   ■*  Direct i?n 

in  front  of 
behind 
above 
under 
,  right 
left 


Distance 

fa.r  V 
near         \  ( 

very  far  v» 

very 


9 
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Lesson     Title  and  Key  Signs 
Cluster  2B-1  (cont) 

4  ,        Describing  Positions 

an  artist 

5  Find  It 

"a  sailboat 
a  clou^ 
a  rowboat 
land 

t 

Cluster  2B-2    Position  Finders 

1  Place  and  Position 
place  , 
position 

a  circle  * 
*%a  square  l? 
a  triangle: 
a  star 
across 

a  position  findqr 

2  Position  Picture 
a  clown 

3  A  Position  Game  - 
%  dice 

marker 

partner 

straight  row 

the  winner  ' 

A  Your  Own  Position  Finder 

a  clock  face 
a  fastener 
seam  binding 
a  position  finder. 

5  Clock  Direction  Finder  i 
\  a  clock 

an  hour 
the  center- 
the  direction 

6  Clock  Position  Finder 
direction  f? 
distance  . 

a  centimeter 

7  Find  the  Positions 


Lesson        Title  and  Key  Signs 
Cluster  2C-1    Investigating  Motion 

1  What  is  Motion? 
motion' 

•  changing  position 
reference,  object 
a  skier 
a  slide 

2  Steps  in  Motion 

Which  picture  is  missing? 
%  a  row  of  pictures 

a5  fence 

a  sailboat  .  ^ 

a  building 

3  '  -»>iaking  Flip  Books     '**  / 
9  a  flip  book 

to  staple 

to  f lip^smoothly  % 

w 

4  Look  for  Motion 
a  school  bus 

a  swing 
a  net 

Cluster  2C-2    Clues  of  Motion 

1  Motion  Blurs* 
a  blur  / 

a  clue 
a  camera 
" '  ^  a  photographer 

2  What  Moved? 

3  *  You  Can  Be  Fooled 

to  be  fooled 
&  camera 


Tracks 
a  mark 

a  clue  of  "motion 
a  bike  tire 
a  paw  print 
direction 
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Lesson  Title  and  Key  Signs 
Cluster  2C-2  (cont) 


Interaction  Clues 
interaction 
clues  of  motion 
a  windshield 
a  hammer 


a  branch 


6  *  i      Which  Parts  Moved? 

' a  clock 
a  bicycle 
a  pedal 
a  reflector 
a  timer 

7  Find  the  Clufes 
a  runner 

a  motoixxele 
bowling     ,  ' 
pins 

a  bowling  ball 
,     Cluster  2C-3    Describing  Motion 

:  i 

1 r  .  Study  the  Tracks 

a  cardboard  box 
flour  * 

2  Paths  of  Motion 

a  circular  path 
a  straight  path 
•a  swinging  path 
a  spiral  path 
direction 
arrow 


Lesson      'Title  and  Key  Signs 

Cluster  3A-1    Interaction  and  Systems 

1  Interaction  Objects 

interaction 
system 
cream 
butter 
a  cracker 
uawn  mower 
»a  grass  collector  ' 
a  puddle 
a  curb 


Pick  a  System 
cloth 
scissors 
a  needle 
%  thalk 
thread 

a  pencil  sharpener 
a  rake 
a  trowel 
soil 

a  system 

Naming  System 

a  camera 

a  sled 

a  brick 

a  window 

a  flash  cube 

a  baseball  * 

flashing 

crashirfg 

hitting 

a  bat 


4 
5 


Viewing  Paths 
different  views 
a  yo-yo 
a  front  view 
a  side  view 

Draw  the  Paths 

Find  the  Motion 


/ 


4  Picture  This- 


5  Many  Systems 
throwing 
shooting ' , 
swinging 

Cluster  3A-2    Variables  in. Systems 


1  1 


Change  in  a  System 
a  flashlight  ' 
a  mirror 
clay 
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Lesson      Title'  and  Key  Sigry 

Cluster  3A-2  (cont) 

l(cobt)    a  ball 
.    *      a  variable 
to  reflect 


Working  With  Variables  * 
a  wobble  system 
a  washer 
string 
fastest 
slowest 

More  Wobble  Systems 


3 
4 

5 


Sports  Variables 

Name  the  Variables 
a  pond 
lilly  pad 
'  frog 
ice 
Inow 


Cluster  3A-3    Energy  in  Systems 

1  Energy  * 

energy 
interaction 
crashing 

sliding  —> 
hitting 


Having  systems 

Moving  Systems 
the  energy  giver 
the  energy  receiver 


Energy  Givers  You  Cannot  See 
sailboat 


4  Moving  Systems  in  Your  Class  Room 
a  shade 

5  Energy  Givers  and  Receivers 

Cluster  3B-1    Kinds  of  Energy 

1_  Many  Kinds  of  Energy 

motion 
heat 

electricity 


Lesson       Title  and  Key  Signs 

l(cont)  magnetic 
sound 
energy 
light 

2  .  Magnetic  Energy 

'    a  magnet  to  attract 
a  horseshoe  to  repel 
a  rectangle 
round  magnetic  energy 
a  bar  magnet 

3  More  About  Magnetic  Energy 

4  ^    Motion -How  Far? 

a  variable 

a  distance  tester 

5  Where  is  the  Energy^ 
iron  filings 

Cluster  3B-2    Making  Energy  Changes 

1  Cgntrolling  Energy 
string 

a  pencil 

* '     ,         tape  '  * 

a  films trip  case 
a  centimeter  ~  J(  s 

a  pendulum 
an  energy  giver* 
an  energy  receiver 

2  More  and  More  Energy 
a  washer 

a  pendulum 
energy  -  a 
to  control  \  ,  ' 
a  variable 

3  Target  the  Energy 
a  target 

4  '    Giving  Energy 

a  prize 

a  hammer  *V 

5  Energy  Control 
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Lesson      Title  and  Key  Signs 
Cluster  3B-3    Energy  Chains 

1  The  Millie  McPherson  System 
a  chute 

a  slide  , 
to  spill 
to  4ump 

2  .  <•  |  Willy's  System 

an  energy  chain 

3  Don't  Break  the  Chain 
a  chain        ,  * 

*  Complete  the  Chain 

Cluster  3C-1    Finding  Energy  Givers 

1  The  Popcorn  jSystem 

baking  soda 
vinegar 

spoon.  ^  . 

popcorn 
'  to  rise  . 
a  gas 
bubbles 
a  system 


Hov  Many  .Trips 
a  trip 
vinegar'  ? 
baking  soda\ 
/  a 'spoon   a  ** 
a  kernal  of 
a  variable' 

\ 

Variables  in .a  System 
a  larger  time 
variables 


Using' Gas  Movers 
an  air  bag 
a  ship 

the  surface  of  the  water 

Find  the  Energy  Givers 
gas 

a  pinwheel 
popcon^,  kernals 
variables 


Lesson       Title  ancl  Key  Signs 

Cluster  3C-2    Mystery  Movers 

1    *     .  What  Makes  it  Move 
va  paper  pointer 
a  card  ^ 
aluminum  foil 
straight 
tp  bend 
-   energy  transfer* 
heat 


Which  Plage 
a  different  place 
by  a  door 
under  a  light 
in  the  dark 
near  a  window 
in  the  sunshine 
heat 

Which  Way 
aluminum  foil 
a  pointer 
heat  ^ 
place 
'pos^tiotx. 


Find  the  Pointer 


Cluster  3Cr3 


Light  Energy 


Light  is  Energy 
a  flashlight 
a  lamp 
a  candle 
light  energy 

Light  and  Color 
a  prism 

an  energy  giver  ' 
an  energy  receiver 
to  absorb 
to  reflect 

Mirrors 
a  mirror 
*  an  image 

Find  the  Changes 
symmetrical  *S 
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Lesson  rTitle  and  Key  Signs 
Cluster  3C-3  (cont) 


Light  Stoppers 
to  pass  through 

Using  Liflfit  Energy 
solar  ^fiergy 

All  About^Lic 


Cluster  4A-1  Interactions 

1  Interacting  Organisms 
organism  ' 

a  plant      \  *v  ' 

an  animal - 
interaction 

2  Helpful  Interactions 
a  population 
helpful  ways 
to  play 
to  clean 


it 

3  Some, Animals  Fight 
to  fight 

to  harm 

a  seagull 

a  stickleback 

fighting 

4  Animals  on \ the  Move 
spring 

winter 

fall 

summer 

to  migrate 
v  a  group 
♦  a  population 

a  place 
„  Canada 
,a  reindeer 
*  a  wfttfle 

'   North  America  - 
California 
Alaska 
a  forest 
a  coast 
an  ocean 

5.    People  on  the  Move 
an  Eskimo 


Lesson       Title  and  Key  Signs  > 

5(c6nt)      a  seal  ' 

a  walrus 
x  the  Pacific  Ocean 

the  Artie  Ocean 

Hudson  'Bay 

6  Many  Interactions 

cleaning 

fighting  _ 
*    '      playing  * 
interacting 


Cluster  4A-2    Home-guilding  Interactions 

1  A  Mouse  Home 
a  mouse 
mice 

cardboard 

cotton 

a  house 

a  box 

a  stick 

cedar  chips 

aa  exercise  wheel 

2  '  Animals  That  Build  Homes' 

an  object 
building  a  home 
a  beaver 
a'^  gannet 

a  home  1 

3  People  Build  Homes ' 
^    a  farm  house 

an  apartment 
an  adobe  pueblo 

4  Building  .Homes  -  '* 

Cluster  4A-3    Young  arid  Old  Interact 

1  A  Mouse  Family 

a  litter 
a  baby 
to  nurse 
milk 
to  mate 
male 
»  female 
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Lesson  Title  and  Key  Signs 
"Cluster  4A-3  (cont) 

\       .  •  ; 

2  Caring  for  Yoifog 
to  care  for  * 

-    to  feed 
to  protect 
a  -monkey 
a  racopn 
/0  to  carry 

young  ^ 

3  On  Their  Own  , 


a    a  tortoise 
a  tadpole 
a  frog 

4  Children's  Needs 

a  child  ,  1 

children 

5  Different  Youn^  'Animals 
Cluster  4B-1  .  Plant  Eating  Interactions 

1  •  Some  Animals  Eat  Plants  1 
'  to  eat 

interaction 
a  population 
a  beetle 
sheep 
herbivore 
an.  organism* 

2  Start  an  Aphid  Population 
aphid 

experiement 
an  egg 

a  young  aphid  j 
a  wingless  adult 


a  winged  adult 


Favorite  Foods 
a  grasshopper 
a  cjricket 
a  caterpillar 
a  beetle 

a  terrarium  \^ 
a  population  J 
0planteater  (haebivore) 
xSavorite 
'  a  net 
ajar 


Lesson       Title  and  Key  Signs 

*'  "  # 

3(cont)      corn  plant  • 
bean  plant 
grass  * 
a  radish  plant 
seeds 

4  Park  Interactions 

a  birdS 
a  squirrel 

*  Cluster  4-B2    Animal  Eating-  Interactions 

1  Aphids^  and  Ladybugs 
an  aphid 

a  ladybug 
a  population 
to  interact 
to  compare 
number 
.  a  chart 
ID  card-cheesecloth 

2  jSome  Animals  Eat  Animals 

a  starfish 
iHbussel 
an  owl 
a  mouse 

an  animal  eat'er 

3  Plant-and-Animal  Eaters 

:  a  plant  and  animal  eater 

an  omnivore 

■»  • 

*  Odd  Animal  Eaters 

a  toad 

a  chameleon 
a  cricket 

Lesson       Title  and  Key  Signs 

4(cont)      an  animal  eater 
an  experiment 

5       *        Find  the  Animal  Eaters, 
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Lesson     Title  and  Key  Signs 
Cluster  4B-3    After  Organisms  Die 

1  What  are  Decomposers? 
a  dead  animal  i 

a  decomposer 
to  decompose 
to  rot 
tiny  piece 
soil 

2  Underground 
aSQLeaf 

a  bean 

a  worm 

meat  \ 

size/color 

shape/ small r 

a  fungus 

a  plastic  box 

3  Kinds  of  Decomposers 

a  tiny  organism  % 
a  racoon 
a  fungus 

4  Scavengers 
a  scavenger 
a  sea  gull 
a  lion 

a  hyena 


Helpful  and  Harmful 
an  opossum 
a  snail 
a  mushroom 
mold 
wheat 


Dead  Organisms 
being  decompose; 


.Cluster  4C-1     Food  Chains 

1  Energy-  in  Food 

an  energy  chain  » 
♦        an  energy  gives 
✓  an  energy  receives 

the  sun 
a"  plant 
an  organism 
interaction 
enetgy 


Lesson      Title  and  Key  Signs 

2'  Energy  Chains  in  Eating 

a  food  chain 

grass 

a  cricket 
•  a  toad 

3  Food  Chains  End 
<  a  food  chain 

a  decomposer 
a  snal^e 

a  dead  organism 
decomposers 

4  Food-Chain  Interactions 
an  interaction 

a  tiny  green  plant 
a  .water  flea 
a  minnow 
a  bass 

a  water  flea 
a  mouse 
an  owl 

a  corn  plant 

«  , 

5  Peqple  in  Food  Chains 
a  person 

an  apple  tree 

an  orange  tree 

lettuce 

a  hamburger 

6  Classroom  Food  Chains 
Cluster  4C-2  ,  Food  Webs 

1  Several  Food  Chains 
a  food  chain 

a  food  web 

a  lettuce  plant 

a  mouse 

a  rabbit 

a  wheat  plant 

a  population 

mice 

owls 

cats  ^ 
the  sun 

2  Farm  Food  Web 


food  web 
^population 
corn  plants 
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Lesson     Title  and  Key  Signs 

Cluster  4C-2  (cont) 

2(eont)    cabbage  plants 
grass 
chickens 
people  * 
caterpillars 
-  -  birds 
cows 


J 


Make  a  Food  Web 

chrysanthemums 

aphids 

lady  bugs 

praying  mantises 

grasshoppers 

a  food  web 

Stream  Food  Web 
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Introduction 


Many  teachers  and  administrators  have  long  been  concerned  with  the  lack 
of  appropriate  science  materials  and  aids  for  teaching  hearing  Impaired  youth. 
This  disadvantage  Is  most  critical  for  the  middle  childhood  aged  student  In 
special  hearing  Impaired  classrooms  or  joined  with  their  hearing  peers  In 
regular  classrooms.    Many' students  have  been  denied  adequate  access  to  science 
as  a  discipline  because  It  was  too  dlff!6ult  or  because  ways  to^present  It  to 
hearing  impaired  youth  beyond  traditional,  methods  could  not  be  envisioned. 


To  meet  this  concern  the  Science  for  the  Hearing  Impaired  (SFHI ) 'project 
was  proposed.    Its  primary  aim  was  to  make  available,  'for  the  first  time,  a 
complete  sequenced  science. program  for  the  hearing  Impaired  which  would  foster 
the  development  of  abilities  and  attitudes  In  the  sciences  In  hearing  Impaired 
youths  at  this  critical  age. 

This  volume  represents  two  years  of  planning,  development,  classroom 
testing,  evaluattng,  and  rewriting  to  produce  a  science  program  effective  for 
hearing  fmparred  mtddle  childhood  youths.    To  date,  the.  success  of  these 
materials  with  teachers  and  students  has  been  assurTng.    The  SFHI  Introductory 
guide  which  describes  the  program  materials,  teaching  strategies"  and  use  of 
program  components,  along  with  the  Individual  program  teacher's  guides  pre- 
sents all  essential  information  needed  for  maximizing  learning  for  this 
spectal  population  of  youth.  m  3 
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-  Level  4  Unit  1  Environments' 

^art  A  Interactions  In  An  Environment.  Lesson  Cluster  1A-2 
A.    CLUSTER  OUTLINE  - 


1 1  »A 


Page 

1 — *~  -n 

♦Teaching  Strategies 

Lesson  Title 

Teach i ng  Time 
Suggested 

T-41/43 

T-38 
T-39 
T-44 
T-42 

fc«  Development 

1 ntroduct ion 
Development 
App 1 i  cation 
Enrichment 

Start- A  Fruit  Fly  Population 
and  Germinate  Bean  Seeds 
Start  a  Bean  Population 
Start  Other *Bean  Plants 
Bean  Plant  Growth 
A  Cricket,  Environment 

40  min. 

*  40  min. 
25-35  min. 
40  min. 
30-40  min. 

B.    MATERIALS-:    See  list  on r pages  T33,  34,  35. 

FIIMSTRIP*  INFORMATION:    Filmstrip  Set  XIII,  Interaction  in  a  Population,  is 

appropriate  for  use  in  this  unit. 

DEVELOPMENT:  *  Lesson  Cluster  1A-2    Preparing  fbr  Later 

Page  T-41/S-12    Start  a  Fruit  Fly  Pocrtil  at  ion  and  Germinate  Bean 
Seeds  (40  min.)  1~~ 


PURPOSE:    To  introduce  the  concept  of  environmental  factors  best  suited  to  the  growth 
of  a  population  of  fruit  flies. 


PREREQUISITES:    Fine  motor  skills. 

ADVANCE  PREPARATION:1  Materials  -  very  ripe  banana 

-  large  jar  or  bottle 

-  rubber  bands 
'  gauze  ^ 

-  dry  .grass 
sugar 


1. 


2. 


Use  the  appropriate  determiners  for  the  identifi- 
cation cards.    Matching  cards  to  objects  could 
be  done  to  test  recording  learning. 
Develdp-  simple  graphs  for  recording  days  and 
numbers  of  fruit  flies. 


TEACHING  SUGGESTIONS: 

1.    Distribute  the  student  books.    Al low  time- for  the 
students  to  browse  through  them  and* discuss  points 
of  interest  with  their  classmates.    Take  notes  of  which 
students  focus  on  which  areas  of  the  book. 


Language  Cards/Key  Signs 

egg 
pupa 

I arva ' 
adult 
stages 
popul at  ion 
glossary 

Identification  Cards 


fruit  fly 
banana 
guaze 
contai  ner 
dry  yeast 
masking  tape 
food  mix 

rubber  bands 
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2.  Point  out  thVt-  the-book  i^dtvitfed^mo  TWfsT"  List' the  units'  on  the  board  and 
have  the  children  discuss  what  they  think  they  will   learn  about. 

3.  Point  out  the  glossary.    Nteke  use  of  the  glossary  throughout  all  aspects  of  teaching, 

4.  Introduce  the  lesson  by  explaining  that  the  class  will  be  starting  a  fruit  fly  popu- 
lation.   Demonstrate  the  preparation  of  the  food  mix  (T-42).    Allow  the  children  to 
make  their  own  food  mix  and  place  it  in' the  containers.    Discuss  the  need  to  keep 
things  moist.    Have, the  chi I dren  label  thei r  contai ners . 

5y  Allow  the  students  to  place  their  containers  where  they  think  the  fruit  flies  will 
grow  best.         These    should  be  placed  out  of  the  sun,  and  away  from  drafts. 

6.  Assist  the  children  in  daily  observations  of  their  containers,  with  the  use  of 

.  magnifying  glasses.    Bring  attention  to  eggs,  larva,  pupa,  and  adult  {lies  whenever 
possible.    Have  the  children  draw  their  observations  and  label.    These  may  'be  used 
later  for  sequencing  activities. 

7.  Have  students  daily  record  the  number  of  observed  fruit  flies  per  container.  Dis- 
cuss why  some  bottles  have  fruit  f I y  .popul at  tons  and  others  don't,  in  terms  of  en- 
vi  ronmental  factors . 

8.  Read  "Start  a  Fruit  Fly  Popul  at  ion, ?r  and  "Fruit  Fly  Growth"  or  teacher  may  para- 
phrase.   Discuss  the  procedures  and  the  questions.    Language  and  identification 
cards  may  be  used  to  facilitate  communication. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to: 

1.  place  cpntafners  where  environmental  factors  (light, 
air,  and  temperature)  are  best  suited  for  fruit  fly 
growth. 

2.  identify,  describe,  and  list  growth  stages  of  fruit 

f  fy  population. 

»»»»»»»»»»»»»»»»»»»»^»^»^ 

<  ~~ 
INTRODUCTION:    Lessor  Cluster  1A-2    Preparing  for  Later 

Page  T-38/S-10    Start  a  Bean  Population  (40  min.) 

PURPOSE:    To  introduce  the  concept  of  environmental  factors  best  suited  to  the  growth 

of  bean  seeds.  


ADVANCE  PREPARATION:    Materials  -  bush 

-  string 


lima  bean  seeds  (enough 
for  every  chi Id  wi  th 
some  left  over  to  supple- 
ment ones  that  didn't  grow) 
soi  I 

smal  I  pebbt,es 

pot  (styrofoam  cups  will 

do) 

pans  (frozen  food  pans 
etc. )  to  hoi d  potted 
p I  ants 

centimeter  sticks  to 
measure  plant  growTh 


Language  Cards/Key  Signs 
factor 
bean  name 
centimeter  stick 
weeds 
pebb les 


2 


4- 


.  1.    Prepaid  simple  graphs  by-  centimeter  and  day,  for  the  children  to  record 
-growth.       ,  * 

2.    Have  children  describe  changes  In  bean  growth  from  drawings  m&de  of  germinat- 
ing bean  seeds  oVer  the  past  3  days.    Have  the  children  read  "Bean  Plant 
V     Growth11  student  page  14.    Discuss  the,  growth  of  bean  plants  in  terms  of 
%       'structures  and  stages. 

TEACHING  SUGGESTIONS:'' 

1.  Display  all  of  the  materials  to  the  students.    Have  each  student  write  Identifi- 
cation cards  (with  appropriate  determiners)  as  the  materials  are  introduced. 

2.  Have  the  students  read  the  directions  from  "Start  a  Be^n  Population"  or  teacher 
may  paraphrase.    The  teacher  should  follow  the  Instrtfctions  as  they  are  read, 
demons t rat lm  correct  procedure.  * 

3.  -  Distribute  fhe  materials  to  the  students  and  have  them  plant  3  cups  of  seeds  each. 

Have  tPW^Hjdents  level  their  cups. 

4.  Upon  completion,  allow  the  students  to  place  their  cups  where  they  think  the  beans 
will  grow  best.    Ask  them  to  explain  why:  use  the    language  cards- to  facilitate 
the  discussion.    List  factors  that  may  affect  bean  plant  growth  on  the  board. 

'5.    Record  the  planting  data  on  the  class  calendar. 

6.  Re-read  "Start  a  Bean  Population"  as  a  class  and  discuss  the  questions.    Ask  the 
students  to  predict  what  day  the  plants  will  appear.    Make  a  prediction  chart 
(students,  name  and  prediction)  and  hang  in  room. 

7.  Record  growth  of  plants  in  pots  on  a  daily  basis  for  7  days.     If  no  growth,  record 
0  centimeters  until  plants  begin  to  appear. 

8.  Have  children  list  changes  in  bean  growth  from  drawings  made  of  germinating  bean 
seeds  over  the  past  3  days.    List  on  board. 

9.  Have  students  look  at  the  pictures  on  page  14.    Look  at  each  picture  and  observe 
growth  of  bean  plants.    Have  students  identify  the  different  parts  of  the  bean 
plants  and  list  on  board. 

10.  Have  students  read  page  14  or  teacher  may  paraphrase.    Discuss  growth  of  bean  plants 
in  terms  of  structure  and  stages. 

11.  Record  the  appearance  data  of  plant  above  soil  on  the  class  calendar. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to: 

1 .  plant  bean  seeds, 

2.  place  the  cups  where  they  think  the  plants  will  grow 
best^-- 

3.  explain  the  placement  of  their  cups,  ,  , 

4.  list  some  factors  affecting  bean  plant  growth.  ,  I 
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DEVELOPMENT:    Lesson  CI uster  1A-2    Preparing  for  Later  * 

.     Page  T-39/S-11    Start  Other  Bean  Plants  (25-35  mln.) 

PURPOSE:    To  extend  the  students' know  I  edge  of  genera!  environmental  factors  to  an 
investigation  of  heat. 

To  introduce  the  students  to  organized  experimentation  of  the  variable  of 
heat  and  its  affects  on  the  growth  of  bean  seeds. 

V  * 

t 

PREREQUISITES:     1.    A  concept  of  temperature  (determined  by  teacher  observed  use  of 

temperature  words,  .i.e.  hot,  cold,  etc.) 
2.    An  ability  to  appropriately  plant  seeds. 


ADVANCE  PREPARATION:    Materials  -  aluminum  foil 

-  -  bean  seeds 
-  metal  Ce I ci us  ther- 
mometer' (three  more 
than  children  in  cT&ss) 

1.  Arrange  for  class 'access  to  a  stove  and  a 
refrigerator. 

2.  Develop  simple  graphs,  in  gent i meter  and  days 
for  the  children  to  record  growth. 


Language  Cards/Key  Signs 

degree  eelcius 

heat 

temperature 
experiment 

Identification  Cards 


graph 

al uminum  foi I 


TEACHING  SUGGESTIONS: 

1.  Have  students  make  daily  record  of  flies  and  bean 
growth  from  previous  days  activities. 

2.  Inthoduce  the  lesson  by  explaining  what  an  experiment  is.    Explain  that  the  class 
""V  1 1  experiment  with  heat  and  bean  seeds. 

3.  Have  the  children  select  bean  seeds  and  wrap  them  in  aluminum  foil,  for  a  total 
of  three  packages. 

4...  Retire  to  the  school  cafeteria.  Place  a  thermometer  and  packages  of  bean  seeds,  in 
tthe  freezer.  Place  a  thermometer  and  packages  of  beans  on  a  table.  Place  a  ther- 
Jipmeter  and  packages  of  beans  in  the  oven  (set  for  212°  F). 

5.  Daring  the  thirty  minute  wait,  allow  the  children  to  experiment  with  other  ther- 
mometer, reading  temperatures  in  degrees  Celcius  in  the  sun,  shade,  under  their 
arm,  and  other  ways  invented  by  ,the  children. 

6.  After  thirty  minutes,  retrieve  the  seeds,  and  record  the  temperature  under  which 
they  have  been  placed. 

7.  Return  to  the  classroom,  plant  the  seeds.    Be  careful  to  distinguish  which  seeds 
underwent  which  temperatures  by  labeling  the  pots. 

8.  Record  planting  data  on  the  class  calendar.    Record  growth  on  the  daily  graph, 
In  centimeter. 

I 

9.  When  It  becomes  apparent  as  to  which  seeds  will  grow.,  read  and  discuss  "Start  Other 
Bean  Plants."    (approximately  2-3  weeks) 


4 
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DESIRED  LEARNING  OUTCOME:    The  studertts  should  be  able  to  1.    plant  seeds;    2.  observe, 

measure,  and  record  growth,  and  3.  explain  why  some  seeds 

didn't  grow'Yn.  terms  of  heat. 
************************************ 


APPLICATION:    Lesson  CI uster  1A-2    Preparing  for  later 

Page  T-44/S-14    Bean  Plant  Growth  (40  min.) 

PURPOSE:    Jo  introduce  the  children  to  the  concepts  of  stages  of  growth.,  through  observ- 
ing-bean  plants. 


AOVANCE  PREPARATION:    Materials  -  lima  beans 

-  clear  contai  ners 

-  water 

1.    Allow  the  children  to  develop  identification  cards 
as  they  observe  the  structures. 


Language  Cards/Key  Signs 
g  rowth 

cycle  stages 
structures  (parts*) 
sprout^ 

Identi  f  icat ion  Cards 


2.    Soak . seeds. 

4 

TEACHING  SUGGESTIONS: 

1.  Discuss  with  the  children  about  observing  the  growth  of  bean  plants. 

2.  Have  each  child  fill  their  container  with  water  and  place  seeds  in  it  over  night. 

3.  Allow  the  root  of  the  beans  to  germinate  and  sprout.    Observe  the  daily  changes 
of  the  seeds,  discussing  the  ,  changes  with  the  children. 

4.  Have  the  children  take  a  part  one  seed  per  day  for  3  days  "and  draw  the  different  _ 
stages  and  label  the  structures. 

LEARNING  OUTCOME:    The^students  should  be  able  to: 

1.  ""'identify  bean  pi  ani^  structures ,  and 

2.  describe  the  growth  of  bean  plants.  _ 
***************************************************$********************************** 

^NRICFWENT:    Lesson  Cluster  1A-2    Preparing  for  Later  ) 
-    Page  T-42    A  Cricket  Environment  (30-40  mlrij 

PURPOSE:    To  provide  further  opportunities  for  observation  of  environmental  factor  for 
animal  and  plant  growth. 


AOVANCE  PREPARATION:    Materials  -  a  terrarium 

-  cover  screen 

-  soil  (representing  sub- 
strate layering) 

-  terrarium  pi  ants 

-  crickets^  * 

-  apples  (or  oatmeal 
m  '  moistened) 

-  jar  I  Id  (for  water) 

-  pebbles 


Language  Cards/Key  Signs 


moisture 

stages 

heat 

egg 

nymph 

adult 

crickets 

layers 


2'io 

O 


TEACHING  SUi 


dGESY 


IONS: 


1.  Have  students  make  (■  pSPecords  of  fifes  and  bean 
growth  from  prevfouil^ys  actrvftFes. 

j  ,  t 

2.  Display  the  materials,  using  identification  cards 
*,    and  matcfufig  to  attach  names.       '*  . 


3,    .Discuss  the  procedure  of  setting  up  a  terrari 


identification  Cards 
terrarj  urn 
plant  names 
humas  (peat) 
coyer  screen 
pebbles 


urn. 


4.,   Allow  the  chFldren.to  assist: 

a.  pouring  frOtr^  soil  (.labeling  layers  of  composition)  pebbles,  jtfnd,  humas  (peat) 

son  *_  -  -  -  ^ 

b.  plant  the  plants  and  watsr  them  * 

c.  ^ut  the  jar  ltd  in  and  fill  it  with  water 

d.  place  the  moistened  oatmeal  in 

e.  put-  the  crickets  tn 

f.  cover  the  terrari urn 

g.  iplace  it  Fn  the  classroom. 

5.  Discuss  the  procedures  with  the  class.    Ask  them  to  predict  what  wi  I  I  happ*?ff  to 
the  crickets. 

6.  Assist  tn  fdally  observations  of  the  status  of  the  cricket  population,  pointing  out 
eggs,  nymphs,  young  crickets,  and  adults.    Have  students  draw  observations  and 
label.    These  may  be  used- later  for  sequencing  ac^vFtfes. 

7.  Discuss  factors  tn  the  crickets'  environment  (light,  water,  fcir,  temperature,  food 
plants,  etc.).    List  on  board.  M/b 

8.  Discuss  the  behavFor  of  the  crFckets  tdrinktng,  hopping,  eating,  breed i ng',*  mat! ng) . 

9.  Encourage  weekly  observation,  with  the  use  of  magnifying  glasses,  ofCjjfjre  terrarium. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to:  :* 

f.    describe  the  procedure  of  setting  up  a  terrarium, 

2.  name  factors  in  the  environment  of  the  crickets',  an* 

3.  describe  the  life  cycle  of  crickets.  1 1 ^  « 
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Level  4  Unit  4  Environments 
Part  A  Interactions  In  An  Environment,  Lesson  Cluster  1A-3 
A\    CLUSTER  OUTLINE  _      '  *  9 


'  Page 

Teaching  Strategies 

Lesson  Title 

* 

Teaching  Time 
Suggested 

T-52 

Development  % 

Seeds  and  Heat 

15-25  mln. 

T-5G 

Introduction  « 

Bean  Plants  and  Water 

2(H30  mln. 

T-54 

Development 

Fruit  Fl les  and  Heat 

20-30  min. 

T-56 

Development 

Another  Kind  of  Record 

30-35  mln. 

T-60  _ 

Evaluation 

Recognizing  Environmental 

20-30  mln. 

Factors 

T-45 

Eva  1 uat I  on 

Keeping  Track 

45  mln. 

B.    MATERIALS:    See  list  on  page  T-47. 

FILMSTRIP  INFORMATION:    FI Imstrip ^Set  XIII,  Interaction  In  a  Population,  Is 

appropriate  for  use  In  this  unit. 

DEVELOPMENT:    Lesson  Cluster  1A-3   Observing  Factors 

Page  T-52/S-18    Seeds  and  Heat  (15-25  mln.) 

^E:    To  review  the  concept  of  the  effects  of  heat  on  the  growth  of  bean  plants. 


PURPO 

PREREQUISITES:    Completion  of  "Start  Other  Bean  Plants." 

ADVANCE  PREPARATION:    1.    Draw  a  chart  on  the  board  with 

temperatures  from  "Start  Other 
Bean  Plants"  across  the  top  and 
centimeters  dovin  the  side. 


Language  Cards/Key  Signs 
the  bean  p I  ants 
temperature 

Identif Ication  Cards 


TEACHING  SUGGESTIONS: 

1.  Have  children  make  daily  record  of  number  files  and  bean 
growth  experiments. 

2.  Have  students  bring  their  graphs  from  "Start  Other  Bean  Plants"  to  a  group  in  front 
of  the  board.  - 

3.  Have  each  student  record  the  last  growth  measurement  of  his/her  seeds  in  the  appro-  7 
prlate  column,  by  writing  his/her  name* 

4.  -  Discuss  the  effects  of  temperature  differences  on  the  seeds  and  the  growth  of  bean 

plants,  deciding  which  Is  most  suited  for  bean  plant  growth. 

~  /v 

5.  Read  and  discuss  "Seeds  and, Heat"  or  teacher  may  paraphrase. 


o  <l 


r 


DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  state  the  heat  factor  best 

suited  to  the  growth  of  bean  seeds. 
************««**********«««««««««««««««  a********************************************** 


INTRODUCTION: 


Lesson  Cluster  1A-3   Observl-ng  Factors  \ 
Page  T-50/S-J6    Bean  Plants  and  Water  (20-30  Vnln.) 


J  tali 

J 


PURPOSE:    To  Introduce  the  concept  of  volume  and  the  concept  erf  measurement  of  water 
f  j|         as  an  environmental  factor  affecting  growth  of  bean  plants. 

PREREQUISITES:    Completion  of  "Start  a  Bean  Population".  ' 

Understanding  of  the  concept  of  volume. 


ADVANCE  PREPARATION:    Materials  -  graduate  cylinder 

-  milliliter  (ml) 

-  cubic  centimeter 

-  liter 

\ 

TEACHING  SUGGESTIONS  : 

K    Have  students  make  daily  record  of  number  flies  and 
bean  growth  from  previous  days  activities. 

2.    Allow  the  children  time  to  play  with  the  graduated 
cylinders,  measuring  different  volumes.^  Use  the 
identification  and  language  card's  to  assist  the 
children  In  using  measurement  vocabulary. 


Language  Cards/ Key  Signs 
,the  bean  plants 
make  observations 
experiment 
graph  paper 
measure 
vol ume 

measurement       *  " 


Identification  Cards 
graduated  cylinder 
mi  1 1 1 1  iter  (ml ) 
cubic  centimeter 
I  iter 


3.  Give  each  student  a  number  of  mL.     (example  52  mL.) 
Using* colored  water,  have  student  correctly  fill  the  graduated 
cylinder  to  that  number  to  check  understand! ng  of  the  use  of  a  graduated  cylinder. 

4 

4.  Have  the  children  bring  their  bean  plants  from  "Start  a  Bean  Papulation"  to  'a 
central  table.  Explajn  that  they  will  be  conducting  an  experiment  with  tteans 
and  water. 

5.  Have  the  children  decide  on  three  volumes  of  water  (one  for  each  cup)  that  they 
will  use  to  water  their  plants.    Have  tfie  students  write  this  amount  on  each  cup. 

6.  Distribute  graphs,  one  for  each  water  volume  (3  per  child)  for  daily  recording  of 
growth.    Keep  ongoing  obggry^fons  and  record  daily  the  .growth  of  the  plants. 

7.  Discuss  the  effects  of  varying  amounts  of  water  on  bean  plants  with  the  cLass. 

8.  Read  and  discuss  "Bean  Plants  and  Water"  or /teacher  may  paraphrase. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to: 

1.  measure  different  volumes  of  water,  and 

2.  determine  the  amount  of -water  bes"t  suited  for  bean  growth. 
*********************************** 

DEVELOPMENT:    Lesson  Cluster  1A-3   Observing  Factors 

Page  T-54/S-19    Fruit  Fl les  and  Heat  (2-30  min,) 
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PURPOSE:    To  extend  the  concept  of  heat  as  an  environmental  factor  on  fruit  fly: 
activity,  v 

PREREQUISITES:    Completion  of  "Start  a  Prult  Fly  Population11  and  ftFruIt  Fly  Growth" 
(as  a  combined  lesson). 
Concept  of  light  as.  a  heat  producer.^ 


Language  Cards/Key  Signs 


fruit  f I ies 
vial 


Identification  Cards 
desk  lamps 

Celclus  thermometer, 
experiment 


ADVANCE  PREPARATION:    Materia  IS  -  3  desk  lamps 

•  -  3  Celcius  thermometers 

'1.    Inform  custodial  staff  not  to  move  or  turn  off 
the  desk  lamps  as  they  are  part  of  an  experiment* 

TEACHING  SUGGESTIONS: 

1.  JHave  students  make  records  of  number  flies  and  bean 

growth  from  previous  days  activities. 

2.  ^teve  children  measure  temperature  at  varying  distances  from.the  desk  lamps. 

3.  Have  the  children  place  the  maps  and  thermometers 'such  that  the  thermometers  read* 
Room  temperature  and  a  higher  temperature  24-  30°  C. 

0 

4.  f^Kace  the  one  fruit  fly  vial  at  each  temperature  and  observe  the  activity  of  the 
.fruit  flies  over  a  series  of  days.  ^ 

5/  Discuss  the  effects  of  heat  on  the  activity  of  the  fruit  files. 

6.    Read  and  discuss  "Fruit  Flies  and  Heat"  at  a  later  time  or  teacher  may  paraphrase. 

DESIRED  LEARNING  OUTCOME:    The  students  Should  be  able  to  observe  and  describe  the 

effects ^of  heat  on  fruit  fly  behavior,  and  determine  heat 

factors  best  suited  to  fruit  fly  activity. 
********************** ******* *************************** ****************************** 

DEVELOPMENT:    Lesson  Cluster  1A-3   Observing  Factors 

Page  T-56/S-20   Another  Kind  of  Record  (30-35  min.) 

PURPOSE;    To  introduce  th§  students  to  representation  of  population  growth  on  a 
histogram.         ^  x 

PREREQUISITES:    Conjunction  of  this  lesson  with  Lesson  Cluster  1A-2  "Start  a  Fruit  Fly 
Population"  and  "Fruit  Fly  Growth."     L_ 


ADVANCE  PREPARATION:  1."  Obtain  graph  paper  and  record 

"weeks"  on  the  abscissa  and 
-  "numbers  of  fruit  flies"  on 

the  ordinate. 

TEACHING  SUGGESTIONS: 

1.    Have  students  make  dally  record  of  number  flies  and 
bean,  growth  from  previous  days  activities. 


Language  Cards/ Key  Signs 


graph 
h  I  stogram  ~~ 
range ' 

record  (noun/verb) 
Identification  Cards 


9 
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2.  Introduce  the  histogram  to  the  students,  Exp  I  a  LaJaAem  the  parts  of  the  graph. 
Explain  that  they  will  be  counting  the  number  of  fruit  flies  once  a  week. 

3,  Assist  the  children  In'counting  and  recording  the  numbers  of  fruit  flies  In,  their 
containers,  once  a  week,  for  six  weeks.    Demonstrate  the  recording  on  the  histogram 
on  the  board.    As  the  children  are  able  to  perform  by  themselves,  serve  only  aS* 
monitor.  , 

4.,  Discuss  the  histograms  in  terms  of  the  rise  and  decline  of  the  population.  Point 
Qut^the  low  and  high  population  points.  Demonstrate  how  to  find  the  range  on  the 
teacher's  histogram. 

5.  Have  the  children  determine  their  own  population  ranges. 

6.  Read  and  discuss  "Another  Kind  of  Record"  or  teacher  may  paraphrase. 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  record  and  inf^rpret  data 

they  have  gathered  on  the  histogram. 

*********************** 

EVALUATION:    Usson  Cluster  1A-3  ^Observing  Factors 

Page  T-60/S-23    Recognizing  Environmental  Factors/ (20^30  min.) 

PURPOSE:    To  evaluate  student  performance  in  relation  tor 

1.  Identifying  the  environmental  factors, 

2.  making  a  histogram  and  recording  growth, 

3.  listing  environmental  factors  that  affect  the  growth  of  a  population. 
PREREQUISITES:  Completion  of  Lesson  CI  usterv  tA-3. 

ADVANCE  PREPARATION:    Materials  -  graph  p&per 

Write  the  following  on  the  board  to  replace  question  #2  in  the  text: 

Mrs.  Smiths1  class  had  a  fruit  fly  population  also.    Here  is  what  happened 
with-John's  fruit'flies. 

>     Weeks  g  of  fruit  f.l  ies 

Week  I  0 

Week  I I  4 

Week  Ml  9 

Week  IV  15  % 

Week  V  10 

Week  VI  7 

Directions:     1.    Make  a  histogram  for  John, 

2.    What  Is  the  range  of  John's  population  (fruit  fly)? 
s    3.    List  2  factors^ that  mi ght  have  changed  John's  fruit  fly  population. 

TEACHING  SUGGESTIONS: 

1.    Have  students  make  record  oflfcnumber  of  flies  and  bean  growth  from  previous  days 
activities. 


#7 
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2/    Assist  the  students  In  readiog  the  "Wrap-Up,"    and  question  #1.    Teacher  may 
/      paraphrase.    Have  students  look  at  each  picture  and  find  the  environmental  factor 
that  changed  the  picture.    List  on  answer  sheet. 

3.  distribute  graph  paper. 

4.  Have  students  read  #2  from  blackboard  (see  advanced  preparation)  or  teacher  may 
paraphrase.  *  "~ 

5.  Allow  students  time  to  complete  required  work. 
*************************************^^ 

EVALUATION:    Lessoh  Cluster  1A-2    Preparing  for  Later 
Page  T-45/S-15  | Keeping  Track  (45  min.) 

PURPOSE:    To  evaluate  student  performance.  f 

1.  fisting  environmental  factors  affecting  bean  plant^rowth, 

2.  listing  environmental  factors  affecting  fruit  fly'fffowth, 

3.  making  a  record  of  bean  plant  growth,  and 

4.  making  a  record  of  fruit  fly  growth.  # 
ADVANCE  PREPARATION: 

1.    Previous  assistance  in  recording  plant  and  animal  growth. 
TEACHING  SUGGESTIONS: 

1.  Have  students  make  records  of  #  flies  and  bean  growth  from  previous  days  activities 

2.  Have  the  students  read  page  15,  number  1  (or  teacher  .may  paraphrase)    and  perform 
the  task.     Illustrate  how  to  set  up  their  papers  on  the  board. 

3.  Through  days  of  previous  observing  of  the  children  and  assisting  their  recording 
(graphing)  of  plant  and  animal  growth,  discuss  with  each  child  and  record  on  their 
test  paper  how  well  they  are  abl>e  to  record  by  themselves. 

4.  Further  opportunity  for  data  recording  will  be  make  available,    Communicate  this 
to  children  still  having  problems  with  this  task,  and  reinforce  those  children  who 
have  mastered  it. 

********** ********* ************************ ******************************************* 
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Level  4 -Unit  1  Environments 
Par+  A  Interactions  in  an  Environments  Lesson  Cluster  1A-1 

a*  Cluster  outline 


Page 


Teaching  Strategies 


Lesson  Title 


Teach i ng  Time 
Suggested 


T-24-26 

T-28 
T-27 
T-29-30 

T-31 


Preparation  Activity 
Introduction 

Development 
Development 
Appl icat Ion/Enrichment 

.  r^w. — *. 

Eva  I uation 


Planting  Grass 

A  Factor  Search-Finding 

Factors 

Adding  up  the  Factors 
Factors  for  People  , 
Environments  Everywhere/ 
Special  Factor  Search  . 
Recognizing  Environments 


30  min. 
20-30  min. 

20-30  min. 
15-25  min, 
30-40  min. 


20-^0  min, 


NOTE: 


Introduction  -  both  1A  and  1B  have  been  collapsed  into  an  introduction  activity 
Development  -  the  two  development  lessons  have  been  reversed. 
Application  and  Enrichment  -  both  have  been  collapsed  into  an  extended  lesson 

>  where  the  Enrichment  becomes  a  mandatory  part  of 

O  the  appl Ication, 

Evaluation  -  some  modification  to  allow  the  children  some  practice  samples. 

B. -  MATERIALS:    Add  the  following  to  list  on  page  T-21: 

-  bottom  half  of     plastic  gal  Ion  containers 

-  soi  I 

-  grass  seed 

-  water 

-  newspaper 

-  penci I s 

-  measuring  containers 

FILMSTRIP  INFORMATION:    Fi Imstrip  Set  XIII,  Interaction  in  a  Population,,  is 

appropriate  for  use  In  this  unit. 


PREPARATION  ACTIVITY;    This*  is  needed -fo^esjson  T-83  Plants  and  Erosion.  Must 

plant  grass  now  so  it  will  be  ready  when  needed  10  days  from  now. 

AO VANCE  PREPARATION:    Materials  -  bottom  half  of  a  plastic  bleach  bottle 

-  soi  I 

-  penci I 

m  grass  seed 

-  water 

-  newspaper 

1  -  measuring  containers 


ERIC  , 
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TEACHING  SUGGESTIONS: 

1.  Explain  to  the  students  that  they  need  to  plant  some  grass  for  a  future  lesson, 

2.  Divide  class  into  pairs.    Distribute  2  planters  and  a  pencil  to  each  group/ 

3.  Have  the  students  poke  10,  evenly  spaced  holes  in  the  bottom  of  each  planter  with 
a  penci I . 

4.  Have  students  put  3  cups  of  soil  in  each  planter.    They  are  to  label  one  planter 
GRASS  and  then  plant  grass  in  it.    Have  them  sprinkle  a  lot  of  grass  seeds  so  a 
lot  of  grass  will  grow.    Have  them  put  their  names  on  the  planters. 

51    Show  the  student  where  to  put  the  containers. 

-6.    Explain  to  the  students  they  wilf  need  to  water  their  seeds  everyday  -  Demonstrate 

how  to  sprinkle  water  gentfy  over  seeds. 
**********************************^^ 


INTRODUCTION: 


Lesson  Cluster  1A-1    What  Is  An  Environment? 

Page  T-24-26/S-3-5    A  Factor  Search  (20-30  min.)- 


PURPOSE": 


To  introduce:  fhe  term  factor  in  relation  to  environments  and  concept  of 


i      ... 

interactions  or  organisms  with  their  surroundings, 


PREREQUISITES: 


concept  of  "part  and  whole" 
concept  of  "same  and  different" 


ADVANCE  PREPARATION:    Materials  - 


five  plants 
five  animals 


Language  Cards/Key  Signs 
factor 
envi  ronment 
property . 
i  nteract 
glossary  s, 
organism 
surrounding 
object 

Identification  Cards 


(with  appropriate  deter- 
miners, should  be  attached 
close  to  the  organisms.) 


1.  Place  plants  and  ^nimals  where  conditions  will  be 
favorable  to  their  life  and  growth.    Try  to  rep- 
resent variety  in  selection  of  organisms. 

2.  Insure  that  the  students  are  capable  of  using  the 
terms  property,  organism,  surrounding,  and  object 
appropriately,  either  through  modeling  or  dfrect 
instruction. 

TEACHING  SUGGESTIONS: 

1.  Have  students  make  daily  record  of  number  flies  and 
bean  growth  from  previous  activities. 

2.  Discuss  the  first  unit  of  study  in  terms  of  plants,  animals,  and  their  tnteractiori 
with  their  surroundings.    Tie -the  discussion  to  the  children  and  how  they  interact  . 
with  their  surroundings.    Def-Ine  Interaction  as  something  that  happens  to  make  a 
change  In  one  or  more  objects  or  organisms.    Have  studerits  look  at  the  pictures  on 

,  page  3  and  Identify  organisms,  and  factors  in  the  picture. 

3.  Observe  the  collected  plants  and  animals.    Discuss  their  properties.    List  on  board. 
Discuss  their  interaction  with  the  environment  in  terms  of  their  needs  and  list  on 
board.    Have  students  read  over  their  dl scoverles  otv  the  board. 
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4.    Observe  living  organisms  around  the  schoolyard.    Discuss  their  interaction  as  in 

5'    onV?he+hLaJdUir»^dF\FaCJ0r  l*?,^"  °r  +6aCfT  "V  Paraphrase.    Make  a  list 
SJ  the  chHdren.  ^    °,fferen+  ^£rsV    Discuss  organisms  chosen 

6.    Conduct  a  discussion  of  the  questions  on  page  4  of  their  books. 

7'    s?udentSPa?o  n^r,hTW0^-    leaChe"  Sh°Uld  firS+  Paraphrase  the  lesson  and  help 
students  to  name,  factors  found  in  the  pictures.    Then  assign  for  homework. 

8.    Discuss  the  childrens'  homework  papers  the  following  day,  as  in  #4  and  #5  above. 

DESIRED  LEARNING  OUTCOME:    The  students  should  identify  the  fol lowing  factors,  ^ 

light       air  cold  ' 

**********************^ 

DEVELOPMENT:    Lesson  Cluster  1A-1    What  Is  An  Environment? 

Page  T-28/S-7    Adding  Up  The  Factors  (20-30  mfn.) 

PURPOSE:    To  develop  an  operational  definition  of  the  term  environment. 

ADVANCE  PREPARATION:    Materials  -Mounted  pictures  of 

various  environments. 


TEACHING  SUGGESTIONS: 


1 


Have  students  make  daily  record  of  number  flies  from 
previous  activities. 

Have  the  students  observe  pictures  of  various  envir-  . 
onments  in  terms  of  the  environmental  factors.  Use 
the  Identification  and  Language  Cards  to  facilitate 
a  class  discussion. 

■ 

Encourage  careful  observation*    Upon  completion  of  the 
discussion,  have  the  students  plan  and  put  ap  a 
bulletin  board  on  environmental  factors  and  environ- 
ments . 


Language  Cards/Key  Signs 
envi  ronment 
organism 
factor 
interact 

Identi f ication  Cards 


heat 

organisms 

light 

al  r 

water 

dark 

sun 

shade 


4.  Have  the  students  read  "Adding  up  the  Factors"  or 
teacher  may  paraphrase. 

5.  Conduct  a  class\iscussion  of  the  questions,  and  develop  a  class  definition  of 
environment.    PlSce  this  definition  on  the  sentence  strip  on  the  bulletin  board 

DESIRED  LEARNING  OUTCOME:    The  Ytudents  should  be  able  to  identify  factor?  whV  an 

or9anlsm,  interacts  as  its  environment. 
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DEVELOPMENT::    Lesson  Cluster  1A— 1    What  is  An'  Environment? 

Page  T-27/S-6    Factors  for  People  (15-25  min.) 

PURPOSE:    Tp  relate  interaction  of  organisms  with  factors  In  their  surrounding  to 
human  beings. 

To  evaluate  factors  as  "helpful  "_  or  "harmful." 

PREREQUISITES:    classification  of  variables 

understanding  of  the  term  "factor" 

ADVANCE  PREPARATION:    Materials  -  old  magazines 

-  drawing  paper 

-  scissors 

TEACHING  SUGGESTIONS: 

1.  Have  students  make  daily  record  of  number  flies  from 
previous  activities. 

2.  Introduce  the  lesson  by  observing  people  interacting  with  their  environment. 

3.  As  each  student  identifies  a  factor  have  him/her  make  an  identification  card. 

4.  In  the 'classroom,  discuss  factors  you  and  the  children  have  identified  as  helpful 
or  harmful  to  people.    Add  more  factors,  with  identification  cards,  should  more  be 
necessary. 

5.  Distribute  old  magazines  and  drawing  paper.  Have  the  childre&cut  out  pictures,  or 
draw  them,  depicting  environments.  Have  each  student  discuss  his/her  pictures  and 
the  "helpful"  or  "harmful"  factors  that  can  be  identified.*  List  these  on  the  back 

\         of  the  picture. 

6.  Discussr  "harmful"  and  "helpful"  factors  in  terms  of  other  plants  and  animals. 

7.  Have  the  students  read  "Factors  for  People"  or  teacher  may  paraphrase.    Use  class 
discussion  for  the  questions. 

r 

8.  Have  children  describe  changes  In  fruit  fly  populations  at  the  two  temperatures 
recorded  on  previous  days.    Have  the  children  read  "Fruit  Flies  and  Heat"  on  page 
19  or  teacher  may  paraphrase. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  -abJe  to  identify  helpful  and  harmful 

factors  in  their  surroundings. 
**********^,****************^ 

APPLICATION:    Lesson  Cluster  1A-1    What  Is  An  Environment? 

\  Page  T-29/S-8    Environments  Everywhere  (30-40  min.) 

PURPOSE:    To  allow  the  students  an  opportunity  to  view  special  environments  and  envi r- 
Gnmental  factors  suited  to  the  unique  needs  of  particular  organises. 
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Language  Cards/Key  Signs 

helpful 

harmful 

factors 

Identification  Cards 
(make  one  card  for  each 
factor  the  chi Idren 
i  denti  fyJ 


15 


Language  Cards/Key  Signs 


Identi  f ication  Cards 
(see  Advance  Preparation ) 


ADVANCE  PREPARATION:    Materials  - 

1.  Make  films,  films trips,  books,  magazines  and 
pictures  of  a, variety  of  environments  available 

-  for  student  viewing.     Include  samples  from  all 
major  environments* 

2.  Develop  identification  cards  for  those  environ- 
ments and  environmental  factors  of  particular 
student  interest. 

TEACHING  SUGGESTIONS: 

1.  Allow  the  students  sufficient  time  to  view  the  materials  (e.g.  arctic,  tropic; 
desert,  temperate,  shallow  ocean,  deep  ocean,  atmosphere).  The  social  studies 
teacher  may  be  helpful  with  materials. 

2.  Allow  each  student  time  to  explain  his/her  choices  to  the  class  in  terms  of  environ- 
mental factors  present. 

3.  Lead  a  discussion  of  similar  and  different  environmental  factors  between  the 
variety  of  environments  discussed. 

4.  Discuss  common  factors  for  all   living  objects  and  make  a  list  on  the  board. 

5.  Have  the  students  read  "Environments  Everywhere"  or  teacher  may  paraphrase  and 
answer  the  questions  on  their  own. 

6.  Conduct  a  class  discussion  of  the  reading  and  questions. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  identify  the  environmental 

factors  suited  to  the  special  needs  of  particular  organisms. 
***************************************^^ 

EVALUATION:    Lesson  Cluster  1A-1    What  Is  An  Environment? 

Page  T-31    Recognizing  Environments  (20-30  min.) 

PURPOSE:    Tq  evaluate  student  performance  in  relation  to: 

h    finding  envi ronmental*  factors  hidden  in  a  puzzle, 

2.  drawing  pictures  of  their  home  environment,  and  listing  environmental 
factors, 

3.  listing  common  environmental  factors, 

4.  listing  environmental  factors  helpful  to  organisms  in  a^  deep  sea  environ-  . 
ment.  j* 

PREREQUISITES:    Competence  in  finding  words  hidden  in  a  word  puzzle. 
ADVANCE  PREPARATION: 

1.  Develop  two  or  three  word  puzzles  and  allow  the  children  an  opportunity  to  find 
hidden  words. 

2.  'Copy  the  puzzle,  in  Appendix  A/  page  T-474  to  provide  each  student  a  copy  for  the 

eval uation. 

\     .  . 
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TEACHING  SUGGESTIONS; 


1.  Distribute  copies  of  the  word  puzzle.    Have  the  students  open  their  books  to  page 
9.    Explain  that  they  are  to  find  environmental  factors  and  circle  that  word  in 
the  puzzle. 

2.  Teacher  should  paraphrase  #2. 

3.  Omit  Evaluation  question  #3  -  students  may  be  unable  to  list  factors  that  help  a 
diver  due  to  language  (ex.  helmet,  mask,  oxygen  tank,  flippers  -  students  do  not 

*    know  these  terms). 

Teacher  may  substitute  a  picture  from  a  magazine  of  an  environment  with  organisms. 
Students  would  still  need  to  list  factors  in  the  picture. 

0 

4.  Allow  students  time  to  complete  the  evaluation. 

5.  Mark  correct  answers  only,  while  the  student  watches. 

6.  Make  sure  all  students  respond  appropriately  to  most  of  the  questions  before 
proceeding-^  - 

y{  Lesson  4  may  be  repeated  If  the  teacher  feels  the  students  need  more  instruction. 
*****************************^ 
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Level  .4  Unit  1  EnvTronments 
~~  Par+  B  Populations  Change  Envl ronrren+c ,  Lesson  Cluster  1B-1 

A.    CLUSTER  OUTLINE 


Page 


T-68 
T-70 
T-71 
T-K 
T-74 
T-75 


Teaching  Strategies 


Introduction 

Development 

Development 

Appl ication 

Enrichment 

Evaluation 


Lesson  Title 


Mealworms  and  Air 

Changes  That  Help 

Changes  That  Harm 

Starfish  Attack 

Mealworm  Growth 

A^nimals  Change  Environments' 


Teaching  Time 
*  Suggested 


20-30  min. 
20-30  min. 
15-25  min. 
15-25  min. 
20-30  min. 
20-30  min. 


NOTE:  Changes  that  Help  and  Changes  That  Harm  have  been  combined  into  one  lesson. 
B.    MATERIALS:    See- J  1st  on  page  T-65. 


FILMSTRIP  INFORMATION: 


Filmstrip  Set  Kill,  Interaction  In  a  Populatidn,  is  appro- 
priate for  use  in  this  unit. 


INTRODUCTION:    Lessor*  CI uster  IB- J    Animals  Cause  Changs 

PageT-68/S-26   Mealworms  arid  Ai>  (20-30  mi 

PURPOSE:    To  introduce  the  concepts  of  environmental  change 
of  animals  and  factors  fn  their  environment: 

i 

ADVANCE  PREPARATION:    Materials  -  1  vtal  for  each  child 

-  water  based  brom  thymol 
blue  (BTB),  approximately 
300  milliliters 

-  50  mealworms 

"  +aPe 

-  cardboard 

-  newspaper 

-  Directions  for  construc- 
ting vial  with  mealworms 
on  the  board •  * 

Store  the  mealworm?  in    a  refrigerator,  and  the  BTB 
in  a  safe  place  away  from  the  chfldren. 

TEACHING  SUGGESTIONS: 


n.> 


caused  by  the  Interaction 


1. 


Begin  the  lesson  by  having  the  students  look  at  the 
picture  on  page  25.    Explafn  that  we  have  been  learning 
abouf  how  plants  and  animals  can  change  the' environment, 
being  changed  in  this  environment? 


Language  Cards/Key  Signs 

measure 

change 

handle 

danger 

chemical 

safety 


Identification  Cards 
bromthymol  blue  (bTB) 

mea I worms 
vlai 

cardboard 
masking  tape 

graduated  cy  I  iiider 


Ask  the  question:  What  is 
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2.  Have  students  turn  to  page  26.     Introduce  the*  lesson  by  explaining  that  the  children 
will  be  conducting  an  experiment  and  they  must  observe  carefully.    Display  the 
materials,  naming  them  (use  Identification  cards)  and  describing  that  BTB  is  a  dan- 
gerous chemical  and  students  must  be  careful.    Stress  Safety. 

3.  Distribute  the  newspapers,  and  have  the  students  cover  their  desks  with  Jt. 

4.  Mix  20  drops  .of  BTB  into  250  mL  of  water.    Have  the  students  describe  what  they  see. 
Have  students  ha\f  fit  I  their  vials  wftb  BTB.    Stress  safety. 

5.  Refer  class  to  the  picture  on  page  26.    Demonstrate  how  to  make  the  vial  referring 
to  directions  on  the  board  as  you  go  along.  * 

6.  Allow  students  to  construct  vial.    Help  when  necessary. 

7.  When  vial  is  completely  constructed,  have  the  students  place  several  mealworms 
inside  the  vial  on  top  of  the  cardboard.    Put  cap  back  on  vial. 

8.  Have  students  observe  their  vials  for  about  10  minutes.    Discuss  their  otfservati'ons . 

9.  Help  students  to  understand  that  it  had  been  the  mealworms  that  caused  a  change  in 
the  color  of  the  BTB.    Get  them  to  determine  that  air  is  the  changed  factor." 

10.  Have  students  clean  up  and  wash  their  hands. 

11.  Read  and  discuss    page  26  or  teacher  may  paraphrase. 

DESIRED  LEARNING  OUTCOME:    Ability  to  observe  evidence  of  a*  change  in  the  air  factor 

of  mealworms  caused  by  the  interaction  of  the  mealworms  and 
'  th£  air  In  thetr  environment. 

DEVELOPMENT:    Lesson  Cluster  li&M  Animals  Cause  Changes 

Page  T-70/S-2#  '  Changes  That  Help  and  8age  T-71/S-28   Changes  That 
Harm  (55  fflln. ) 

PURPOSE;    To  extend  student  learning  about  environmental  changes  caused  by  animals  to 

specific  changes  that  are  helpful  to  other  populations  in  the  same  environment . 

PREREQUISITES:    Outside  observations. 

ADVANCE  PREPARATION: 

1.  See  Lesson  3  and  combine  it  with  this  Lesson  2. 

2.  Corvduct  a  fiejd  trip  around  the  school  panting 
o.ut  animals  carrying  out  their  daily  act  t  v  I  ties.* 

3.  Have  the  students  describe  what  they  are  doing. 
Allow  thQ  children  to  determine  for  themselves  if 
they  have  positive  or  negative  feelings  about  what 
animals  are  doing.    Help  the  children  to  translate 
these  feelings  into  the  fdea  6i  '!hel  pf  gj 11  or  "harmful".    Emphasize  fhe  helpful  x 
aspects.  \ 
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Language  Cards/Key  Signs 

an  animal 

helpful 

harmful 

Identification  Cards  s 
(various  animals  observed} 
(activities  observed^ 


J 


TEACHING  SUGGESTIONS: 

'  ?'    &hI^S+Ud!n+S,  IO°k,a+  +he  P'c+^on.page  27.    Discuss  each  picture  through 
teacher  paraphrasing  of  the  questions.  m-^'ufo  rnrougn 

2.  Have  the  students  read  the  fir.*  paragraph  on  page  27  or  teacher  may  paraphrase. 

3.  Follow  teaching  suggestions  #1  and  2  for  page  28. 

4'  ^Tn/h+Uden!;I  he'P  "f"!,3  Chart  0n  +he^ard  "sting  some  changes  animals  make  that 

•  ^rhS„^«  21:  .f^*  »~  *  th.nK  of  d?fferent  exaX 


other  than  those  illustrated  in  the  book. 

^  DESIRED  LEARNING  OUTCOME:    The  students  should  Identify  .Wvi  ronmental  ch^ges  made  by 

animals  that  are  helpful  to  othfcr  populations  in  the  same 
****™**************^^ 

APPLICATION:    Lesson  Cluster  1B-1    Animals  Cause  Changes 
Page  T-72    Starfish  Attack  \ 

PURPOSE:    To  enable  students  to  apply  what  they  have  learned  about  environmental  changes 
caused  by  animals  to  the  study  of  a  problem  crea^rby  such  a  change. 


PREREQUISITE:  Exposure  to  fresh  and  preferably  pet  shoo  salt  water  aquaria. 
ADVANCE  PREPARATION:    Materials  -  films* 


t  .  -  filmstrlps  and  books  about 

the  ocean,  reffs  in  spe- 
cific 

1.  AJlow  the  children  at  least  2  or  3  class  periods 
to  watch  and  discuss  the  films/strips  and  browse 
through  and  discuss  the  books/pictures.  . 

,   *Notei    This  lesson  is  very  hard  to  get  across  with- 
out the  helj#of  some  visual  media  (i.e*  films 
or  f i Imstrlps) , 

TEACHING  SUGGESTIONS: 


Language  Cards/ Key  Signs 
a  marine  biologist  . 
a  reef 

some  coral  polyps 

the  Great  Barrier  Reef 

Some  coral 

at  crown-of-thorns 

Identification  Cards  * 


(variety  depending  on  the 
Interest  of  the  ^farerj 


globe 
Austral 


1.  After  viewing  the  films/strips,  reading  the  books, 
Ipcating  re§fs  around  the  world  (Australia/Great  Barrler^Reef  In  particular),  have 
the  students  turn  to, page  29  and  look  at  the  picture  on, the  left. 

2.  Point  to  the  word  Marine  biAJoglst  on  the  board.    Explain  that  the  man  they  see  in 
the  picture  Is  a  Marine  bloliglst.    His  job  Is  to  study  organisms  In  salt  water  en- 
vironment. 1 

3.  Refer  to  the  picture  On  the  fight  on  page  29.    Explain  how  coral  reefs  are  made. 
Teacher  may  now  paraphrase  the  text  on  page  29. 

4.  Refer  to  the  picture  on  page  30.   Exp-lain  the  battle  between  the  coral  polyps  and 
starf jsh.    Be  sure  students  understand  the  interactions  between  the  2  organisms. 
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Teacher  may  now  paraphrase  the  text  on  page  29. 

5.  Have  students  decide  whlcfc  organism  causes  a  harmful  change  and  which  causes  a 
helpful  change, 

^  *  ■ 

6,  Discuss  the  questions  on  page  30  through  teacher  paraphrasing. 

DESIRED  LEARNING. OUTCOME;    Students  should  be  able  to  apply  what  they  have  learned  about 

helpful  and  harmful  environmental  changes  to  a  current  pro-- 

blem  created  by  an  animal,  population. 
******************************^ 

ENRICWENT:    Lesson  Oldster  1B-1    Antmals  Cause  Changes 
Page  T-74    Mealworm  Growth  C20-30  min.) 

PURPOSE:    To  provide  an  'opportunity  for  on-going  observation  of  a  specific  population 
and  its  interaction  in  and  with  its  environment. 


ADVANCE  PREPARATION:    Materials  -  mealworms 

-  magnifying  glass  for  each 
student 

-  1  shallow  glass  container 

-  cheesecloth 

-  dry  cereal 

-  containers 

-  BTB 

*  -  paper 

-  apple  s I  Ice 


Language  Cards/Key  Signs 
growth 

a  grain  beetle 
development 
stages 
cheesecloth 

Identification  Cards 
a  larvae 


1.  Allow  the  students  to  transfer  their  mealworms 
from  lesson  1,  along  with  the  food  to  this 
ce  n  t  ra  I  con  ta  1  ne  r . 

2.  Place  two  vials  of  BTB  solution  Cone  green  ope  copper)  into  the  container. 
Cover  the  contatner'wi th  cheesecloth  Cto  retard  evaporation). 

3.  Place  a  crumpled  piece  of  paper  in  the  container. ^  Eggs  will  be  laid  on  this. 

TEACHING  SUGGESTIONS; 

1.  Review  the  growth  stages  of  the  fruit  flies.    Explain  th*t  mealworm?  also  have  growth 
stagey 

2.  Have  the  students  set  up  their  mealworm  environment.    Have  the  directions  6n  the 
f  board. 

'a)    Get  a  container  from  the  supply  table. 

b)  Half  fill  the  container  with  dry  cereal. 

c)  Add  1  slice  of  apple. 

d)  Get  mealworms  from  central  container  and  place  5  to  10  In  your  container. 

e)  Cover  container  with  cheesecloth. 

f)  Place  your  container  In  a  warm  dark  place. 

g)  When  adult  beetles  hatch,  crumple  up  paper  towel  and, place  In  container. 
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3.  Explain  each  step,  and  that  the  class  will  observe  changes  over  time.    Keep  a  log 
next  to  the  coptafner  and  several  magnifying  glasses. 

c 

4.  Each  time  a  child  observes  a  change  In  the  environment,  allow  the  child  to  record 
(in  original   language)  what  is^observed,  their  name  and  the. date. 

5.  Periodically  pull  the  <fhass  together  and  read  through  the  log  orchaages.  Allow 
t  the  children  to  discoveV^the  pattern  of  the  grain  beetles'  life  cycle., 

6.  Explain  long  term  assignment  -  As  students  observe  a  chanqe  In  the  mealworm  qrowth  - 
havfc  them  draw  their  observations  on  paper  In  their  notebook,    Haye  them  label  any 
stages  they  observe.    All  notebooks  will  be  collected  after  mealworms  go  through  % 
al I  stages.  ,  ^ 

DESIRED  LEARNING  OUTCOME:    The  students  will  be  able  to  identify  changes  in  the  envir- 
onment caused  by  larvae,  pupae,  adults,  and  eggs  of  the 
grain  beetle.    The  students  should  also  be  able  to  describe 

the  life  cycle  of  the  grain  beetle. 
************************************************************ 

EVALUATION:    Lesson  Cluster  1B-1    Animals  Cause  Changes 

Page  T-75/S-31    Animals  Chanqe  Environments  (20-30  min.) 

PURPOSE:    To  evaluate  students1  performance  in  relation  to 

1.  listing  helpful/harmful  changes  animals  make  in  their  environment; 

2.  drawing  pictures  of  how  animals  change  their  environments. 

PREREQUISITE:    Extensive  outside  observation  of  a  variety  of  environments/habitats. 
ADVANCE  PREPARATION: 

1.  Make^a  ditto  of  Helpful/Harmful  columns  for  the  children  to  write  their  response, 
on. 

2.  Produce  pictures  of  the  rat,  cockroach,  pigeon,    and  raccoon  in  their  environment. 
The  children  can  draw  on  or  indicate  the  changes  the  animals  make. 

TEACHING  SUGGESTIONS: 


ffead  through  the  evaluation,  and  describe  what  the  children  are  to  do.    The  teach- 
er shouW -paraphrase  questional  as  follows:.  Explain  that  the  list  you  wU  I  sign 
are  ways  that  animals  can  change  their  environment.    After  reading  each  phrase  ask 
student  if  this  helps  or  harms  other  population.    Have  students  put  their  responses 
under  the  appropriate  column. 


Paraphrase  question  #2  to  suit  language, level  of  child.     If  necessary  do  an  ex, 
on  the  board  to  show  students  what  is  necessary.    Then  have  students  think  of 
another  example  and  illustrate  on  their  paper. 


3.    Allow  the  children  time  to  take  the  evaluation. 


4.    Correct  each  paper  with  the  individual  student,  marking  only  correct  responses. 
5*    Record  the  number  correct. 

*************************************************************************************** 
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Level  4  Unit  1  Environments  * 
Part.B  Populations  Change  Environments,  Lesson  Cluster  1B-2 


A.    CLUSTER  OUTLINE 


Page 


Teaching  Strategies 


Lesson  Title 


Teaching  Time 
Suggested 


T-80 
T-81 
T-83 
T-85 
T-82 
T-86 


Introduction 
^Enrichment 
Appl Ication 
Appl ication 
Development 
Eva  I uation 


Plants  and  Water 

Plants  and  Ai  r 

Plants  and  Erosion  * 

Soil  Erosion 

Changes  by  Plants 

Plants  Change  Environment^ 


30-40  min. 
25-35  min. 
30-40  min. 
'20-30  min/ 
20-30  min. 
20-30  min. 


NOTE:    Development  Changes  by  Plants  Is  moved  before  the  evaluation  as  a  culmination 
activity. 

B.    MATERIALS:    See  list  on  pag$  T-77. 

FILMSXRIP -INFORMATION:    Filmstrip  Set  XIII,  Interaction  In  a  Population,  is  appro- 
priate Tor  use  in  thfs  unit. 


INTRODUCTION:    Lets  son 
Page 


ClustgxJl 
T-80/S-32 


B-2    Plants  Cause  Changes 
•2    Plants  and  Water  (30-40  min.) 


PURPOSE:    To  introduce  the  concepts  related  to  environmental  changes  caused  by  inter- 
action^ plants  In  thetr  environments. 

PREREQUISITES:    Cluster  A,  ability  to  measure  in  centimeters  and  centiliters. 

ADVANCE  PREPARATION;    Materials  -newspaper  * 

-  soi  I 


-  collecting  jars  (2  for  each 
pair  of  chl  ldr*en 

-  graduated  cylinder  (1  for 
each  pair  of  cht Idren) 
pi  ant  pots  (cups)  (3  for 
each  pair  of  chi Idren) 

-  bean  plants  from  Cluster 
2 'Part  A 


Language  Cards/Key  Signs 
an  experiment 
constant  variable 
a  cent! f Iter 
measurement 
same 

different 

Identification  Cards 


cup  (pot) 
some  so! I 

a  graduated  cylinder 
a  col lecting  Jar 
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U    boa^d.00141""'  >,th  Plant"'-  "withoUt  plant"  bar  9raph  should  be  drawn  on  the 


Examp I e : 


cm 


BAR  GRAPH 

JL. 


Note:    A  chart  could  be 
used  Instead  of  a 
graph". 


with  plant 
TEACHING  SUGGESTIONS: 
1 


without  plant 


Have  all  materials  placed  on  a  table.    Divide  the  students  in  pairs.    Have  them 
collect  J  cup  full  of  soil,  their  bean  plant,  a  graduated  cylinder,  tw6  empty  cups, 
two  collecting  jars,  and  some  newspaper.    Allow  set  up  time.    Have  the  students  fill 
the  2  empty  cups  with  the  equal  amounts  of  water. 

Have  students  make  drainage  holes  in  the  cup  filled  with  soil  that  are  exactly  the 
same  as  the  holes  in  the  cup  with  the  bean  plant. 

One  student  should  hold  the  bean  plant  and  soil  cups  over  the  separate  collecting 
jars  while  the  partner  pores  the  water  through  both  at  the  same  time.* 
"Place  the  cup  of  soil  over  1  collecting  jar  and  the  bean  plant  over* the  otter. 

*- 

Have  the"  students  measure  and  report  centimeter  differences  in  the  heights  of  water 
in  the  co,l  lectlng  jars.  ,  "  • 

Write  the  heading  "Without  Plants"  and  "With  Plants"  on  the  board.  Check  under 
the  appropriate  column  as  each  group  reports  which  cup  more  water  went  through. 

Discuss  the  findings  with  the  class  after  everything  is  cleaned  up. 

Read  and  discuss  "Plants  and  Water"  or  teacher  may  paraphrase. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  describe  that  more  water 

runs  through  soil  without  plants  than  with. plants  as  an 
environmental  factor. 

*************»»»»******»»»»*******»»»»»»*^^ 

ENRICHMENT:    Lesson  Cluster  1B-2    Plants  Cause  Changes 
Page  T-81    Plants  and  Air  (25-35  mln.>  % 

PURPOSE:    To  provide  an  opportunity  to  investigate  changes  caused  by  plant  interaction 
with  air  as  an  environmental  factor. 

PREREQUISITE:    Understanding  of  what  an  "indicator"  Is. 


6. 
7. 
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ADVANCE  PREPARATION:    Materials  -  10  drops:  t lOmL  solution 

pf  BTB 

-  clear  plastic  bags  (big 
enough  to  put  over  bean 
plants) 

-  one  petri  dish-per.plant 
(can  be  done  with  bean 
sprouts  and  Lesson  B-1 
set-up) 

TEACHING  SUGGESTIONS: 

1.  Discuss  with  the  students  that  they  will  be  investigating  the  interaction  of  plants 
with  the  environmental  factor  of  air. 

2.  Place  the*  BTB  solution  into  the  petri  dishes  and  place  the  plants  and  the  petri 
dish  in  the  plastic  bag.    Seal  the  bag. 

3.  Observe  changes  in  the  BTB.  *  < 

4.  Discuss  the  reaction  of  BTB  as  an  indication  of  plant  interaction  with  air,  after 
the  children  have  cleaned  up  and  washed. 

DPS IRED; LEARNING  OUTCOME :    The  students  should,  describe  evidence  o.f  qhange  In  .the  air 

factor  caused  by  sprouting  beans  in  terms  of  color  changes 
in  BT8. 

APPLICATION:    Lesson  Cluster  1B-2    Plants  Cause  Changes 

Page  T-83/S-34    Plants  and  Erosion  (30-40  min.) 

PURPOSE:    To^pply  student  knowledge  of  wind  (air)  and  water  as'envi ronmenta I  factors/ 
variables  to  so  I  I  erosion. 

PREREQUISITES:     Investigation  of  hillside  gul I ies/ ravines  and  open  tilled  fields. 

ADVANCE  PREPARATION:    Materials  -  For  each  child  have: 

-  sod  (or  have,  chi  Idren 
plant  their  own  grass) 

-  tray 

-  newspaper 

-  measuri ng  cups 
s             -  planters  with  grtfss  and 

soil  (from  previous  lesson) 

-  water 

Make  sure  the  prerequisites  are  fulfilled  for  all  children.  First  hand  observation 
or  pictures  may  be  used. 

TEACHING  SUGGESTIONS: 

J.    Cover  desk  with  newspaper.    Place  a  planter  with  grass  on  one  tray;  the  planter  with 
only  soil  on  another  tray. 

>.;  ? 
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Language  Cards/Key  Signs 
environmental  factor 
to  investigate 

\ 

Identification  Cards 
apparatus  cards 


Language  Cards/Key  Signs 
erosion 

Identification  Cards 


2.'  Seethe  erosion  trays  at  a  tilt,  one  tray  will  have  grass  plants,  the  other  only 

3'    ™Z  c  fSV*  °Ver  b°+h  +rayS  50  +ha+  i+  crea+es  a  run-off.    Measure  how 

much  soil  is  washed  away  from  each  one. 

4.  Discuss  the  results  with  the  children.    Write  the  term  erosion  on  the  board.  Dis- 
cuss  the  definition.  ~  

5.  Repeat  the  experiment  when  the  soil  is  dry,  outside  on  a  windy  day,  using  no  water. 

6.  Discuss  the  results  with  the  children' 

7.  Read  and  discuss  the  text,  Plants  and  Erosion,  page  34  or  teacher  may  paraphrase. 

DESIRED  LEANING  OUTCOME :    The  student  should  be  able  to  discuss  the  effects  of  water 
j  and  wind  (air)  on  planted  and  unolanted  soil 

APPLICATION:    Lesson  Cluster  16-2    Plants  Cause  Changes 

Page  T-85/S-35    Soi I  Erosion  (20-30  min.) 

PURPOSE:    To  enable  the  students  to  apply  their  knowledge  about  the  environmental 
fact°rS  of  wind.and  water  on  soil  to  a  variety  of  situations. 

ADVANCE  PREPARATION:    View  filmstrips  or  films  on  eros'ion. 
TEACHING  SUGGESTIONS: 

1.  View  media  on  erosion. 

2.  Review  the  term  erosion. 

3.  Have  the  students  look  at  the  pictures  on  page  38.  Discuss  each  picture  through 
teacher  paraphrasing  questions  on  page  35. 

4.  Read  and  discuss  first  paragraph  on  page  35  or  teacher  may  paraphrase. 

DESIRED  LEARNING  OUTCOME:    The  students  should  describe  the  arount  of  wind/water  erosion 

evidence  in  the  pictures  as  a  function  of  the  existence  of  J 
plants.  / 

*******************#***************^^ 

DEVELOPMENT:     Lesson  Cluster  1B-2    Plants  Cause  Changes  J 
Page  T-82/S-33  Changes  By  Plants  (20-30  mln.) 

PURPOSE:    To  extend  student  learning  to  specific  changes  caused  by  plants  as  helpful 
or  harmful  to  other  populations. 

PREREQUISITE:    Extensive  outdoor  experience/field  trips:  dry  ground,  wet  ground,  shade 
and  a  variety  of  plants. 
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ADVANCE  PREPARATION: 

Spend  3  or  4cjass  times  observing  the  variety  of 
plants  outdoors  and  discussing  them  with  the  children. 

TEACHING  SUGGESTIONS: 

1.  Allow  time  for  students  to  observe  pictures  on  page 
33.    Discuss  what  they  see  through  teacher  para- 
phrasing of  questions. 

2.  Discuss  the  questions  and  answers  within  the  class. 

* 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able 

i   to  i dent i fy'  some  helpful  and 
harmful  envi  ronmental  aspects 
of  interaction  of  plants  and 
the  envi  ronment. 

*************************************** ****** ****************************************** 


Language  Cards/Key  Siqnsr 
some  plants 
helpful 
.harmful 

some  environmental  fac- 
tors 
temperature 
air 

rainfal I 


Identification  Cards  * 
(variety  of  plant 
names/types  as  seen 
on  outdoor  excursions) 


EVALUATION:    Lesson  Cluster  IB- 2    Plants  Cause  Changes 

Page  T-86/S-36    Plants  Change  Environments  (20-30  min.) 

PURPOSE:    To  evaluate  student  performance  in  re  I  at ion. to: 

1.  Drawing  pjants  in  a  picture  to  best  improve  an  environment. 

2.  Developing^ _plan  to  prevent  erosion. 

3.  Identifying/drawing  examples  of  erosion. 

ADVANCE  PREPARATION:    Delete  the  last  4  sentences  of  student  text  page  86. 
TEACHING  SUGGESTIONS: 

1.  Read  through  the  evaluation  and  explain  what  the  questions  ar4  asking  for. 

2.  Allow  students  the  time  to  complete  the  evaluation. 

3.  Correct  each  paper  individually  and  mark  and  record  the  correct  response. 

'  *\ 

4.  Use  the  activity  defined  in  the  last  4  sentences  of  student  text  page  36  for  an 

additional  activity  if  students  show  problems. 
*************************************************************************************** 
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'  ,  Level  4  Unit  1  Environments 

Part,  B  Populations  Change  Environments.  Lesson  Cluster  1B-3 
A.    CLUSTER  OUTLINE 


Page 


Teaching  Strategies 


Lesson  Title 


Teaching  Time 
Suggested, 


T-92 

T-94 

T-95 

T-96 

T-98 

T-100 

T-102 


Introduction 

Development 

Development 

Development 

Development 

Development 

Evaluation 


You  and  Air 

Peop le  Change  Ai  r 

How  People  Change  Land 

Changing  the  Water  Factor 

Changing  Other  Populations 

Noise  in  the  Neighborhood 

What  Do  You*  Think? 


35-45  min, 
15-25  min. 
15-25  min, 
15-25  min. 
25-35  min. 
15-25  min. 
20-30  min. 


B.    MATERIALS:    See  list  on  page  T-89. 

F I LMSTR I P  INFORMATION:    FHmstrtp  Set  XIII,  Interaction  In  a  Population  is  appro- 
priate for  use  In  this  unit. 


^ INTRODUCTION:    Lesson  CI  uster  1B-3    People  fifeuse  Changes 

Page  T-.92/S-37    You  and  A1Y  (35-45  min.)  * 

PURPOSE:    To  introduce  the  concepts  related  to  environmental  changes  caused  when  people 
interact  with  factors  in  the  environment. 

ADVANCE  PREPARATION:    Materials  -  Two  of  the  following  for 

each  student: 

-  p lastic  bags 

-  rubber  bands  or  tape 

-  straws 

-  paper  cl ips 

-  vials  of  BTB  solutron 

-  black  crayons 

-  newspapers 

TEACHING  SUGGESTIONS: 

1.    Tell  th^sstudents  you  will  be  investigating  air  and 
people.    Allow  each  student  to  collect  a.  set  of 
apparatus  identifying  everything.    Caution  the  children 
on  BTB. 


Language  Cards/Key  Signs 

air 

BTB 

to  investigate 
to  change 
indicator 

Identification  Cards 


aplastic  bag 
vial 
BTB 


2,  Allow  each  student  to  construct  their  bags  according  to  the  picture  in  student  text 
page  37,    Teacher  may  paraphrase  the  instructions  on  page  37.    First  and/or  write 
directions  on  board. 

3.  Have  the  students  collect  room  air  in  one  bag-,  and  blow  into  the  other. 


JC 


28 


255 


4.  Empty  .the  contents  of  each  bag  Csqueeze  through  the  straw)  Into  the  BTB,  one  at 
a  ttme. 

5.  DIscuss>  the  change  in  the  BTB, 'clean  up,  and  wash  up.    Review  term  indicator-. 

6.  Read  and  discuss  You  and  Al r  or  teacher  may  paraphrase. 

DESIRED  LEARNING  OUTCOME:    Students  should  describe,  evidence  of  change  in  the  afr 

factor  caused  by  exhaling  in  terms  of  color  change  of  BTB.' 
*******#*****^*************************^ 


DEVELOPMENT:    Lesson  Cluster  IB- 3    People  Cause  Changes 

Page  T-94/S-39    People  Change  Air  (15-25  min.) 

PURPOSE:    To  further  Investigate  air  changes  caused  by  people. 


Language  Cards/ Key  Signs 

pol I ution 

smoke 

air 

Identification  Cards 


ADVANCE  PREPARATION:    Materials  -  tape  and  5  strips  of  card- 
board for  each  chi  Id 

TEACHING  SUGGESTIONS: 

K,   Explain  that  the  students  will  be  investigating 
effects  of  people  and  machines  on  the  environment 
factor  of  air.   

2.  Have  students  make  loops  of  tape  and  attack  them  (sticky 
side  out)  to  the  strips  of  cardboard. 

3.  Hang  one  strip  outside,  in  front  o#an  exhaust  pipe  of  a  car  while  engine  is  run- 
ning, in  front  of  the  mouth  of  a  person  exhaling  smoke,  in  the  smoke  of  a  candle, 
over  a  fire,  and  in  the  room. 

4.  After  one  week  (for  the  two  hanging  ones)  compare  all  strips.    Discuss  the  differ- 
ences in  terms  of  degree  of  harm. 

5.  Read  and  discuss  page  39  in  text  or  teacher  may  paraphrase. 

DESIRED  LEARNING  OUTCOME:    The  students  should  describe  evidence  of  harmful  changes  in 

air  factors  caused  by  people. 
************** ************************************************ ************************* 


DEVELOPMENT:    Lesson  Cluster  1B-3    People  Cause  Changes 

Page  T-95/S-40    How  People  Change  Land  (15-25  min.) 

PURPOSE:    To  extend  what  the  students  have  learned  about  the  changes  in  the  air  factor 
caused  by  people  to  the  changes  they  cause  In  land. 


ADVANCE  PREPARATION:    Materials  -  a  variety  of  pictures  of 

the  surrounding  community 
through  its  history 
r  -  poster  board 

-  markers 


Language  Card^/Key  Signs 
some  trash 
some  litter 
some  garbage 

Identification  Car^§ 


9 
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TEACHING  SUGGESTIONS: 

'•  T;^T,rZ  t^vs:^*  of  their        «- *>  ■ 

2.  Discuss  the  changes  made  by  rqan  on  the  community. 

3.  Take  one  or  two  class  periods"  to  walk  around  the  community  observing  trash,  pave- 
ment, buildings,  construction,  etc.  9  Trasn»  Pave 

4.  Return  to  the  class  and'discuss  the  changes  and  changing  they  observed.  Discuss 
the  changes  ,n  terms  of  "helpful"  and  "harmful"  to  humans  and  other  an  ma  Is?  Have 

.      students  make  a  poster  with  helpful  and  harmful  change  listed  on  i+>an,malS-  HaVe 

5.  Read  and  discuss  page  40  in  text  or  teacher  may  paraphrase. 

DESIRED  LEARNING  OUTCOME :    The  students  should  be  able  to  identify  changes  and  whether 

•  * 

DEVELOPMENT:    Lesson  Cluster  1B-3   People  Cause  Changes 

Page  T-96/S-41    Changing  the  Water  Factor  (15-25  min.) 

PURPOSE:    T||gvestigate  changes  caused  by  people  on  the  environmental  factor  of  water. 

PREREQUISITE:    Field  trips  to  the  river,  water  treatment  plants,  and  factories  discharg- 
mg  waste  material.  * 

ADVANCE  PREPARATION:    Materials  -  paper  and  pencils 
1.    Fulfill  the  prerequisites  for  all  children. 
TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 


pol I ution 
clean 
dirty 

Identff icatlon  Cards 


1.  Begin  lesson  by  asking  students  how  important' they 
think  the  water  factor  in  their  environment  is. 

2.  '  Explain  to  ^fidents  they  will  have  a  race.    Distribute  paper  and  pencils  to  all 

students.    Explain  that  each  person  will  have  5  minutes  to  list  on  his  paper  all 
of  the  different  ways  plants  and  animals  depend  on  (need)  water.  After  5  minutes 
stop  the  race.    The  person  with  the  most  ways  is  the  winner.    Discuss  all  student 
responses.    Stress  that  without  water,  plants  and  animals  cannot  live. 

3.  Have  students  look  at  the  pictures  on  page  41.    Discuss  each  picture  through  teach- 
er paraphrasing  of  the  questions  on  page  41.  *  * 

/ 

4.  Have  students .name  helpful  and  harmful  changes  in  water  through  picture  discussion. 

5.  Read  first  paragraph  on  page  41  or  teacher  may  paraphrase. 

DESIRED. LEARNING  OUTCOME:    The  students  should  be  able  to  identify  helpful  and  harmful 

changes  in  water  from  the  oictures  in  thp  +«v+ 
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DEVELOPMENT:    Lesson  Cluster'  IB- 3    People  Cause  Changes 

Page  T-98/S-42    Changing  Other  Populations  (25-35  min.) 

PURPOSE:    to  extend  the  concepts  of  environmental  Change  to  an  introduction  of  the 
concepts  surrounding  endangered  species,. 


Language  Cards/Key  Signs 
endangered  species 

Identi  f ication  Cards 


ADVANCE  PREPARATION: '  Materials  -  movies 

-  books 

-  f i Imstrips 

-  polar  bears 

-  sea  otters 

-  bald  eagles 

-  yellow  lady's  slippers 

-  shooting  stars  (plants) 

-  redwood  trees  * 

-  brochures  and  information  about  endangered  species 
of  the  home  community 

Optional:    Past  Weekly  Reader  articles  on  endangered  Aniamsl. 

TEACHING  SUGGESTIONS: 


1.  Introduce  and  discuss  the  term  "endangered"  species/population,"    Have  the  chil- 
dren write  to  national   qnd  international  organizations  to  obtain  information  on 
endangered  species.  (  & 

2.  Discuss  thk  films,  fi  Imstrips  and\books. 


3.    Have  the_  students  read  the  returned  literature  in  conjunction  with  the  text,  page 
42-43*    Discuss  the  questions  and  their  answers* 

DESIRED  LEARNING  OUTCOME:    The  children  sfiSoU  be  able  to  name  several  endangered 

species  (animal  aiyJ  plant)  and  site  reasons  why  each 

population  is  endangered. 
**************************^ 

*> 

DEVELOPMENT:    Lesson  -Cluster  IB- 3    People  Cause  Changes 

Page  T-100/S-44  Noise  in  the  Neighborhood  (15-25  min.) 

PURPOSE:    To  introduce  the-terms  "pollution"  in  regards  to  excessive  noise  levels  in 
the  environment,  caused  by  people* 


PREREQUISITE:  Auditory  training  in  environmental,  noise. 
ADVANCE  PREPARATION: 


Take  fJaJd  trips  around  the  community,  and'point 
out  instances  of  loud  noises. 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs  - 
pol I ution 

Identification  Caixls 


1.    Have  the  students  look  at  the  picture  on  page  44.    Have  them  tell  you  all  the  differ- 
ent 'noises'  that  are  happening  in  the  picture.    List  three  under  'Noise  Pollution' 
on  the  boa  rd. 
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*•  .   

^f!^»P°'iUtl°n  BS,  some+hfn9  harmful  added  to  the  environment.    Explain  that 
pollution  happens  In  3  different-places  -  air,  water,  and'Jand.  . 

3*    poMut?onk  +°  MS+  °n  b°ard*    ^  S+Ud6n+S  C,aSSifV  as  to  air,  water  or  land 

4.    Have' the  students  read  the  text  page  44  or  teacher  paraphrase  after  their  field  , 

5"    H^n^Ude?+S  di6CUSS  ^ues+ions  on  44  through  teacher  paraphrasing.  Also 

aT^lan^or"  J™'  °"  ^    C'~lf'  "  +°  ^  WftppJJS  on 

6.    As  an  additional  activity  have  the  student  find  from  a  magazine  and  cut  out  1  pic- 
ture showing  noi  e  pollution  on  land,  1  in  water  and  1  in  the  air 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  identify  objects  and  in- 

EVALUATION:    Lesson  CI uster  1B-3    People  Cause  Changes         .  . 

Page  T-102/S-46    What  Do  You  Think?    (20-30  mi n.) 

PURPOSE:    Jo  evaluate  student  performance  by  I 1st  ^reasons  for  decisions  made  as  to 
helpful  and  harmful  changes  people  make  in  the  environment. 

ADVANCE  PREPARATION: 

\ 

Add  a  statement  to  student  text  page  46  to  describe  environmental  changes  made  in 
the  picture  on  student  text  page  25. 

TEACHING  SUGGESTIONS: 

™Prlall\l°  tTn  5iudfft  how  +heV  are  +°  resP°nd  *>  the  evaluation.  If  students  need- 
more  help,  s.gn  each  phrase  to  them  and  ask  Does  this  help  or  harm  the  environment? 

2.  Al low  time  for  students  to  complete  reading  and  answering  the  questions. 

3.  Discuss  score  and  rec6rd  answers  with  each  individual  student 
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Level  4  Unit  1  Environments  <« 
pa^  C  Interaction  in  an  EnvironmBntrrA<s^h  Cluster  1C-2 
A.    CLUSTER  OUTLINE 


lister 


•4-  t 


Page 

Teaching  Strategies 

Lesson  Cluster 

Teaching  Time 
Suggested 

T-120 
T-121 
t-124 

• 

Introduction 

Development 

Evaluation 

Cause  a  Sudden  Change 
Disasters 

Recognizing  Sudden 
Changes 

20-30  tain. 
60  min. 
20-30  min. 

NOTE:    Disasters,  T-121;  Water  and.  Sudden  Changes,  T-122;  and  Sudden .Changes  Around 

the  World,  T-123  have  been  ^comb i ned  into  one  lesson.  '  ' 

B.    MATERIALS*    Add  the  f 6 1  lowing  to  the  1 1st  an  T-1V7: 

-  films,  filmstrips,  and  pictures  about  disasters,  (i.e.  floods, 
earthquakes,  tornadoes,  etc.) 

«- 

FILMSTRIP  INFORMATION:    Filmstrip  Set  XIII,  Interactions  in  a  Population,  is  appro- 
priate for  use  In  this  unit. 


INTRODUCTION:    Lesson  Cluster  1C-2    Sudden  Changes  .  '  / 

%  '  T-120/S-55    Cause  a  Sudden  Change  C20-30  min.) 

PURPOSE:    To  introduce  the  children  to  the  effect^  sudden  changes  Pfcve  on  populates, 

ADVANCE  PREPARATION:    Determine  areas  of  the  local  environ- 
ment that  have  rock§,  boards,  or  logs 
the  students  will  be 'able  to  move 
and  look  under.         -»  " 


Language  Cards/Key  Signs 


change 
sudden 
moist 


Identification  Cards 


TEACHING  SUGGESTIONS: 

1.    Explain  to  the  students  that  they  are  going  to  cause 
sudden  changes  In  small  environments.    Tell  them  they 

will  have  to  observe  quickly  and  closely  the  effects   ;  

of  that  sudden  change. 

2'    =nyLfIUd8H+S  UnnQr  r°C-kS'  °'d  boards'  e+c-    and  obse™e  what  happens  with  s 

t      animals  underneath     Caution  the  children  as  they  look  under  things,  especially 
If  your  area  has  poisonous  animals.  '  - 

3.    Return  to  the  classroom  and  discuss  the  results,    stress  thalriudden  changes  in  the 
environment  cause  sudden  changes  in  populations.  ,  Have  studefl^flaffie  the  sudden 
changes  they  saw  occur  when  they  looked  under  rocks,  logs,  etc. 
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DESIRED  LEARNING  OUTCOME:    The  students  should  cause  sudden  changes|l  n  solj  environ 

ments  and  be  able  to  describe  the  results  In  terms  of 
<  their  effect  on  animal  populations.  % 

*************************************^ 

DEVELOR^NT:  ■  Lesson  Cluster  1C-2    Sudden  Changes  * 
Page  T-121/S-56    Disasters  (60  min.) 

PURPOSE:    To  extend  student  knowledge  to  the  sudden  changes  of  natural  disasters. 
ADVANCE  PREPARATION:    Materials  -  f i Ims/f i Imstrips  and  books 


about  earthquakes .fi res, - 
tornadoes,  volcanoes, 
hurricanes,  blizzards, 
lightning,  dust  storms,, 
floods,  etc. 


TEACHING  SUGGESTIONS; 


1.  Allow  the  children  time  to  view  ail  the  media.  Alert 
-      them  to  the  danger  signals  your  area  has  for  natural 

disasters,  civil  defense,  weather  bulletins.,  etc. 

2.  Have  th'e  children  draw  pictures  of  the  results  of 
disasters. 


Language  Cards-/ Key  Signs 

disaster's 

sudden  change 

b|  izzard 

flood 

volcano 

Earthquake 

fire 

predict 

banks 

Identification  Cards 


3.  Invite  outside- spec*  a  I  people  from  fire  stations,  etc.  to  speak  to  the  class  on 
safety  precautions. 

4.  Look  at  the  pictures  on  page  56.*  Discuss  what  the  students  think  might  have  happened 
in  th£  pictures.    Discuss  the  questions  on  page  56.  - 

5.  Read  and  discuss  "Water  and  Sudden  Changes,"  T-123  or  teacher  may  paraphrase. 

7.    Have  students  name  as  rrany  disasters  as  they  can  and  list  on  the  board.  Instruct 
them  to  pick  one  and  have  students  write  a  paragraph  on  a  disaster  and  what  happens 
to  the  populations  after  the  disaster  happened,    (real  or  imaginary)    On  the  bottom, 
half  of  the  paper  students  can  draw  a  picture  to  illustrate  their  disaster.  (Ex. 
volcano,  blizzard,  earthquake,  fl6od,  fire,  lightning,  tornado,  hurricane.) 

DESIRED. LEARNING  OUTCOME:^  The  students  should  be  able  to  name  two  kinds^of  natural 

disasters  and  describe  their  affects  on  populations. 
*************#***************^ 

\**->' 

EVALUATION:    Lesson  Cluster  1C-2    Sudden  Changes  V 
P?ge  T-124/S-54~  Recognizing  Sudden  Changes  (20-r30  min.) 

PURPOSE:    To  evaluate  student  perofrmance  in  ability  to  identify  effects  of  sudden 
changes  in  populations. 

TEACHING  SUGGESTIONS: 

1.  Read  through  the  evaluation  with  the  students  and  describe  the  necessary  responses. 

2.  Allow  students  time  to  work  on  thefr  own. 

3.  Grade  and  record  c6rrect  answers  with  the  indi vidua f  student.  - 
O  ?6i  34 
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Level  4  Unit  1  Environment 
.  Part  C  Envl ronments ^Change.  Lesson  Cluster  1C-1 
A*    CLUSTER  OUTLINE 


s 

Page 

Teaching  Stragegies 

Lesson  TitJe 

•* 

Teaching  Time  J*\ 
Suggested 

r 

T-114 
T-108 
T-110 
T-112 
T-115 

Enrichment 
Introduction 
Devejopment 
Application 
Eva  1 uation 

A  Field  or  Forest  Trip  t 
From  Field  to  Forest 
Capes  and  Beaches 
The  Grand  Canyon 
Recognizing  Slow. Changes 

60-70  min. 
30-40  min. 
20-30  mln. 
20-30  min.  ^ 
'20-30  mln. 

B.    MATERIALS:    Add  the  following  materials  to  the  list  on  T-105: 

-  at  least  one  vial  or  small  jar  for  each  child 

-  films,  f  ilmstrips  and/or  books  showing  geological  changes  caused  £y 
-  moving  water,,                                                     *  - 

-  films,  f  ilmstrips  about  canyons  especially  the  Grand  Canyon 
FilMSTRlP  INFORMATION:  FI Imstrip  Set  XIII,  Interactions  in  a'Population,  is  appropri- 
ate for  use  in  this  unit. 

Page  T-114  A  Field  or  Forest  Trip  (60-70  mfn.) 
PURPOSE:    To  enable  4he  students  to  observe  local  plant  succession. 
ADVANCE  PREPARATION: 

Locate  an  area  that  displays  one  or  more  stages  of  plant  succession.    Take  a  hike 
through  the  area  first,  yourself.    It  fs  helpful  to  carry  a  field  guide  to  aid  in 
plant  Identification.    Make  a  note  of  representative  plants  to  later  name  for  the 
students.    You  may  wish  to  solicit  the  aid  of  a  naturalist  to  accompany  your  class 
on  the  trip. 

TEACHING  SUGGESTIONS: 

•»  * 

1.  Begin  lesson  by  explaining  that  the  students  will  be  learning  about  slow  changes 
v     that  take  more  than  a  lifetime  to  finish.    Have  students  be  thinking  about  the 

questions  How  Is  a  forest  made?    How  long  does  it  take  for  a  forest  to  change 
from  a  field  to  a  forest?    Go  on  hike. 

2.  Explain  to  the  students  that  environmental  factors  such  as  sunlight,  temperature, 
rainfall,  and  soil  corrditlbns  may  vary  In  different  parts  of  the  world;  therefore, 
the  kinds  of  plants  that  represent  each  stage  may  vary  depending  on  location.  If 
you  live  In  a  region  In  which  vegetation  varies  greatly  from  that  pictured  on  pages 
48  and  49,  you  may  want  to  discuss  reasons  for  the  differences  In  great  detail. 

»*' 

3.  Ask  the  students  if  they  can  think  of  any  locafr  plants  that  they  might  encounter 
on  their  hike.    You  may  want  to  write  a  list  of  suggested  plants  on  the  chalkboard 
for  which  the  students  can  look. 
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4*    f^l^H  !he/+ud!n+s  +lat  when  taking  the  trip,  they  should  look  for  stages 
from  field  to  forest  and  types  of  plants  that  represent  each  stage.  9 

5*    ?ou+^  IuhSIod6n+S  a9KinS+  needl6SS  P,ck,n9  of  P'an+S  and  breaking  of  branches. 
Inhered  reV,6W        *"*  ^«  CaUS6d  Pop^Ls  to  became 

6'    2lont^em  £'m  +hS  S+Ud6n+S  +9  obS6rve  +he  area  and  'ook  f°r  different  stages 

Help  them  to  identify  representative  plant  populations  In  each  stage.  9 

-?*  -observed  on+1he+trirenA?'ey,hMe  +°  +he  class™">  discuss  what  they 

TanfT  free!   e£  ^haJ  +L f°"W"UP+r        have  +he  s+uden+s  draw  pictures  of 

+hem  according  to  stage. 

INTRODUCTION:    Lesson  Cluster  1C-1    Very  Slow  Changes 

Page  T-108/S-48    From  Field  to  Forest  (30-40  min.) 

PURPOSE:    Ta  introduce  the  concept  of  s low- change  by  examining  stages  of  plant  life 
\p  becoming  a  forest. 

ADVANCE  ^REPARATION:  -  ' 

feckground  Informations  ^ucceas ion  is  a  terra  used  to  described  the  sequential  ■ 

a/stab.^ore^^  P' an+  P0^^  P'a-Ce  of  °+b*r  Populations  untl  I 

tLU  n  V      f   1    Produced.    By  relating  two  concepts  previously  developed  in 

'   T\    ts  cnanoe'  ftl 111  If  "here.+te  environment  is  suited  to  the fr  need's,"  and 

^he  occurrence  ft*        i    ^  env,ronme-n+  ~  '^possible  to  Infer  reasons  for 
,Tne  occurrence  of  plant  succession. 

The  diagram  on  _page'48  shows  the  succession  leading  to'a  maple  forest.  Weeds 

'  aVoJZT^nl?  nil™*  SUCC6IS 100  are  b65+  Su,+ad  +°  an  environment  that  as 
erance  I  Z rltlf       1  °  ""V^S  fn  +be  so1 ' >  varying  temperatures,  and  a  tol- 

JnWren£nrtI  2  S°l1 1    ThOSe  P'an+S  Fn  +Um  chan9e  +he  '^tors  In* their 

environment  by  shading  the  surface  thus  reducing  evaporation,  and  adding  nutrients 

sui^l^r  Lt^Tt^r  °f  +hefr  r6matnS-    The  "han9ed  environments  then 
suitab  e  for  other  kinds  of  vegetation  that  characterizes- stage  3:  bushes,  shrubs 

"owdlnoTd^h  H-S  +5  r  P°pula+,ons  g~w.  their  roots  and'branches  ex  and  ' 
flint i  Lfrtn^ \     9    ^  PJ°ne,er  Plan+S'    M°IS+Ure  ,s  +aken  ^om  the  soil  and  addl- 
lapfe  seed    nas    ^en  lit'     '?  'I3"  «'  +h6  greens  grow  tall  and  shade  the  new 
Tlllltln  !i  9    r  the  maple  trees  reach  maturity,  stage  5,  they  fon  a  celling, 

onmeti  ?^ln     l^M    °"  V?  P'an+S  +ha+  are<able  +°  adaP+  +°  +he  shady  envir-9 
h  Z    +  m  +h-lsP°tn+'  tn  s+a9e  6,  a  balance  is  achieved  and  the  popula- 
te iST?     f  !'  r1655  di?+urbed  °y  a  ^dden  change  in  the  environment! 
thlt  it  ,Plan+  ^qcess  on  presented  on  page  48  is  only  one  type  of  succession 

\tllf    ieLpr T       r6fU  +  ?9  ln  3  ^f5'6  foreS+'    dances  in  factors  such  as  sun- 
Wv    Tt  ^T,'3  ^1'^    SO"  °°nd,  +  ,ons  maV  cause  the  types  of  vegetation 
to  llJr'Jn  Jn    advisable  +°  flnd  examples  of  plant  succession  with  vegetation  native 
ILTm    S«  hi    5qUa+'?  ?UccessIon'  wh'oh  commonly  -precedes  the  stages  shown  on 
aaqe  48,  may  be  of  special  interest  to  students  living  near  ponds  or  lakes 
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TEACHING  SUGGESTIONS; 

1.  Have  students  look  at  the  picture  on  pages  48-49. 
Discuss  each  stage  and  the  time  period  Involved. 

er  back  to  yesterday's  field  trip. 

2.  Have  students  read  and  discuss  pages  48-49  or  teacher 

paraphrase.    Answer  questions  concerning  the, 
•  picture. 

3.  A£K  students  to  think  of  other  examples  of  slow 
changes  and  discuss. 

DESIRED  LEARNING  OUTCOME:    The  student  should  be  able  to  describe  stages  of  succession 

of  forests,  recognize  stages  by  population,  and  prfedlct 
future  stages. 

*******************************************  ******************************************** 


Language  Cards/Key  Signs 

show  change 

stage 

maple  forest 
envl ronment 
forest 
ages 

identification  Car^ds 


DEVELOPMENT:    Lesson  Cluster  1C-1    Very  Slow  Changes 

%  _  Page  T-110/S-50   Capes  and  Beaches  (20-30  min.) 

PURPOSE:    To  extend  the  concept  of  slow  changes  to  the  formation  of  capes  and  beaches. 

PREREQUISITES:    Experience  with  a  variety  of  moving  bodies  of  water  of  different  sizes. 
Preferred  expferi&hce  with  an  ocean. 


ADVANCE  PREPARATION:    Materials  -  vials  for  collecting  water 

-  films 

/  ,  -  f I Imstrlps 

'w  -  books  on  geological 

changes  caused  by 
moving  water 


TEACHING  SUGGESTIONS: 


"1.    Have  the  students  collect  water  samples  from  river, 
stream,  creek,  brook,  or  bayou.    Label  each.  Observe 
the  differences  of  sediment  of  each  (record  the 
speed  of  current  of  each  In  terms  of  flast  or  slow). 

2.  Have  the  students  read  or  teacher  may  paraphrase  and 
answer  the  questfons  In  "Capes  and  Beaches". 

3.  Discuss  the  readings  with  the  class. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to 

describe  slow  changes  In  land 

caused  by  water.  ^  

****************************************************************************************** 


Language  Cards/Key  Signs 

cape 

bay 

sediment 
movement 
fast/slow 


Identl f Icatlon  Cards 

river  water 
stream  water 
bay  water 
ocean  water 
creek  water 
cape 

lake  water 
brook  water 
Isl and 
bayou 
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APPLICATION:    Lesson  Cluster  1C-1    Very  Slow  Changes 

Page  T-112/S-52    The  Grand  Canvon  (20-30  mln.) 

PURPOSE:    To  apply  what  the  students  have  learned  to  changes  in  the  Grand  Canyon. 

PREREQUISITE:    Exploration  of  one  or  more  of  the  following:  rivers,  valleys,  gullies, 
ravines,  streams,  brooks,  creeks,  canyons. 

ADVANCE  PREPARATION:    Materials  -  films  about  canyons  (the 

Grand  Canyon),  books  and 
*  filmstrips 


Language  Cards/Key  Signs 
plateau 
Grand  Canyon 

Identification  Cards 


TEACHING  SUGGESTIONS: 

1.  Allow  the  children  to  view  the  films  /filmstrips 
and  browse  through  the  books.    Allow  time  for  discussion. 
Make  sure  the  children  understand  what  a  canyon  is. 

2.  Read  "The  Qrand  Canyon"  and  diseuss  the  questions  and  answers.    Teacher  may  para- 
phrase. .  ' 

3.  Have  students  explain  (orally  or  written)  ^jw  the  Grand  Canyon  was  formed. 

.  DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  describe  the  formation  of  the 

Grand  Canyon. 
*****************************************^ 

EVALUATION:    Lesson  Cluster  1C-1    V|ry  Slow  Changes 

Page  T-115/S-54    Recognizing  Slow  Changes    (20-30  mln.) 

PURPOSE:    To  evaluate  student  performance  in:   1)  identifying  events  that  change  slowly, 
and  2)  calculating  the  length  of  time  for  change  of ~.*he. jown  pictured. 

PREREQUISITE:    Subtraction  with  4  digit  figures,  no  re-group fftg. 

ADVANCE  PREPARATION:  None-. 

TEACHING  SUGGESTIONS: 

1.  Explain  to  the  students  what  is  required  of  each  item.    Clarify  question  by  para- 
phrasing each. 

2.  Allow  students  time  to  complete  the  evaluation. 

3.  Grade  and  record  each  evaluation  with  the  Individual  student,  correcting  and  re- 
cording only  correct  responses. 
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Level  4  Unit  1  Environments 
Par+  c  Interaction  In  An  Environment.  Lesson  Cluster  1C-3 
A.    CLUSTER  OUTLINE 


Page 

Teaching  Strategies 

Lesson  Title 

Teaching  Time 
Suggested 

T-130 
T-131 
T-133 
T-134 

Introduction 
-  Development 
Appl i cat  ion 
Eva  1 uation 

Sunrise-Sunset 
Seasons 

Jobs  and  Changes 
Recognizing  tegular  Changes 

20-30  min. 
20-30  min. 
20-30  min. 
20-30  min. 

NOTE:    Sunrise-Sunset,  T-130;  and  Seasons,  T-131  have  been  combined  Into  one  lesson. 
High-Tide  Low-Tide,  T-132  has  been  eliminated. 

B.    MATERIALS:    Add  the  following  materials  to  the  list  on  T-127: 
-  pictures  of  farmers  and  migrant  workers 

F I LMSTR IP  INFORMATION:    Filmstrip  Set  XIII,  Interaction  In  a  Population  ,  appro- 
priate   for  use  in  this  unit. 


INTRODUCTION:    Lesson  Cluster  1C-3    Regular  Changes 

Page  T-J30/S-60  and  T-131/S-61    Sunrise-Sunset  and  Seasons  (60  min.) 

PURPOSE:    To  introduce  the  concepts  around  regular  rising  and  setting  of  the  sun. 

PREREQUISITE:    Elementary  graphing  and  weather  observation. 

ADVANCE  PREPARATION:  .  ' 


1.  Set  up  a  calendar/graph  to  record  sunrise  and 
sunset  throughout  the  year  (search  the  dally 
newspaper/ te  I  ev  i  s  i  on ,) 

2.  Determine  one  area  of  the  school  year  rncorpor- 
ating  a  variety  of  plants/animals.    Take  a  pic- 

'  ture  of  the  area  on  the  first  day  of  each  rronth 
(for  one  year)./ 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
sunrise  * 
sunset 
seasons 
wl nter 
summer 
spring 
fall. 

Identification  Cards 


Discuss  the  differences  between  slow  and  sudden  changes  with  the  students. 

X 

Define  regular  changes  as  something  that  happens  again  and  again  after  the  same 
length  of  time.    Have  studehts  name  some  regular  changes.    (Give  a  few  examples  if 
students  are  having  a  hard/fime  starting,) 

Describe  to  the  children  how  the  prepared  graphs  will  be  used.  Begin  and  continue 
to  fill  In  the  data. 
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5.  At  the  «nd  of  the  year,  discuss  the  changes  occur!  ng  over  time, 

6.  Have  students  read  and  discuss  page  60-61  or  teacher  may  paraphrase.    Be  sure  to 
discuss  the  pictures  and  questions  on  page  61  concerning  season.    Stress  that 
changes  in  seasons  cause  changes  in  populations. 

DESIRED  LEARNING  OUTCOME :  The  students  should  be  able  to  describe  changes  In  seasons 
a*****************************  *ow  +hose  changes  cause  changes  In  populations. 

APPLICATION:  ,  Lesson  Cluster  1C-3    Regular  Changes 

Page  T-133/S-63    Jobs  ancf  Changes  (20-30  min.) 

PURPOSE:    To  Investigate  careers  affectedly  regular  changes  in  weather. 
ADVANCE  PREPARATION: 


Language  Cards/Key  Signs 
career 
job 

seasona I 
evidence 
clues 

Identl f Icatlon  Cards 


1.     include  the  farmer  and  migrant  worker  by-  obtaining 
pictures  before  reading  "Jobs  and  Changes". 
m    '2.    Contact  various  workers,  whose  occupations  are 
affected  by  weather,  to  come  and  speak  to  the 
cl.ass. 

TEACHING  SUGGESTIONS: 

1.  A I  Tow  various  speakers  to  discuss  with  the  children 
the  affects  weather  has  on  their  occupational  regularity 

2.  Have  the  students  read  and  discuss  "Jobs  and  Change." 

DESIRED  LEARNING  OUTCOME :    The  students  should  be  able  to  describe  a  variety  of  jobs* 
*««««««««««*««. KKKKMMM,,.    in  +e r m  of  environmental  effects  on  activities  of  the  job. 

EVALUATION:    Lesson  Cluster  1C-3    Regular  Changes 

_  Page  T-I34/S-64    Recognizing  Regular  Changes  (20-30  min.) 

PURPOSE:    To  evaluate  student  ability  to  list  sudden,  slow,  and  regular  environmental 
changes  and  their  effects  on  people. 

ADVANCE  PREP/^RATION: 

1.  •  Produce  a  three  columned  paper  with  sudden,  slow,  and  regular  changes  as  headings. 

Omit  picture  C  from  the  choices  since  the  lesson  on  tides  was  omitted. 

2.  Explain  the  evaluation  and  how  the  students  are  to  respond. 

3.  Allow  time  for  the  students  to  complete  the  evaluation. 

4.  Grade  and  record  correct  responses  with  the  student. 
****************************™^ 


n 
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•  Level  4  Unit  2  Exploring  Matter 
Part  C  Matter  and  Light,  Lesson  Cluster  2C-1 


A.    CLUSTER  OUTLINE 


Teaching  Time 

Paqe 

Teach  I ng  Strateg  i  es 

ouyyyo luu 

T-216 

1 ntroduct ion 

Objects  and  Light 

15-25  min. 

T-218 

Development^ 

Objects  and  Shadows 

20-30  min. 

T-220 

Development 

What  Does  a  Shadow  Show 

15-35  min. 

T-222 

Development 

Shapes  and  Light 

15-25  min. 

T-223 

Development* 

Looking  Through  Liquids 

20-30  min. 

T-224 

Development 

Making  Light  Bend 

1J5-25  min. 

T-225 

Development 

Light  Changes  Directions 

15-25  min. 

T-226 

Appl i cation 

Light  and  Shadows 

15-25  min. 

T-227 

Eval uation 

Light  Through  Objects 

15-25  min. 

NOTE: 

Lessons  Making  Light  Bend, 

T- 

224  and  Light  Changes  Directions, 

T-225  have  been 

4 

combined  into  one  lesson. 

B.    MATER  1 

ALS:    See  the  Materials 

1  1st  on  T-213. 

• 

FILMSTRIP  INFORMATION:,  Fi 1 mstrip 'Set  II  Materials,  and  X  Structural  Systems,  are 

appropriate  for  use' in  this  unit. 

INTRODUCTION:    2C-4   -LtgBt  Througtt  Ntatter 

Page  T-2J6/S-0Q6    OBJeCts  and  Light    U5-25  mln.l 

PURPOSE:    To  Introduce  transl ucent, "tranfeparpnt,  and  opaque  in  relation  to  light  Inter-  * 
acting  with,  matter  in  objects. 


ADVANCE  PREPARATION: 


Materials  -  plastic  vial 

-  wfifte  paper 

-  penci I 


Borrow  a  copy  of  the  third  level  Teacher's  Guide  to, 
read  through  the  Teaching  Strategy  Charts  for  the 
lesson  clusters  in  Unft  4  that  pertain  to  light.  This 
will  enable  you  either  to  review  with  the  students 
what  they  have  previously  learned  about^lght  or  to 
introduce  some  of  the  concepts  relating  to  the  re- 
flection of  light  that  they  have  not  Invest Igated. 

TEACHING  SUGGESTIONS: 
m 

J.    Write  the  words  trans  I ucent,  transparent,  and  opaque  on  tfje  board.    Explain  to  the 
students  they  will  be  learning  about  these  words,    Defirie  each  In  terms  oi  light.. 


Language  Cards/Key  Signs 
translucent 
transparent 
opaque 
properties 
matter 

Identification  Cards 
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Distribute  a  viaJ,  paper  and  pencil  to  students.  Have  them  hold  them  up  to  a 
light  and  look  through  them.    Ask  them  the  questions  on  page  106. 


3.  Have  one  student  pick  any  of  the  3  terms  and  all  on  another  student  to  pick  an  ob- 
ject in  the  classroom  that  fits  the  term.    Repeat  this  procedure  until  all  students 
have  had  a  turn. 

4.  Read  or  paraphrase  "Objects  and  Light"  with  students.    When  Students  have  finished 
have  them  look  at  the  picture  on  page  107.    Ask  them  the  questions  on  page  107. 

5.  Additional  Activity  -  As"k  students  the  following  questions: 

If  an  object  allows  no  light  to  pass  through,  the  object  is   ,  - 

Give  one  example  .  " 

If  an  object  allows  some  light  to  pass  through,  the  object  is   . 

Give  one  exargple  .  , 

If  an  object  allows  all   light  to  pass  through,  the  object  is   , 

Give  one  example   . 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  identify  transparent,  trans- 
lucent, and  opaque  objects. 
************************************ ********* ********** ******************************** 

DEVELOPMENT:    2C-1    Light  Through  Matter 

Page  T-218/S-108    Objects  and  Shadows  (20-30  min.) 

PURPOSE:    To  extend  the  knowledge  of  transparent,  translucent,  and  opaque  objects  to 
the  type  of  shadow  cast. 


ADVANCE  PREPARATION:    Materials  -  prepare  a  collection  of 

vials  or  pill  bottles  like 
the  ones  on  page  108,  for 
each  group 
-  fill  half       the  trans- 
parent vials  with  water, 
to  capacity.    Leave,  the 
other  transparent  vials 
empty. 


Language  Cards/Key  Signs 
transparent 
transl ucent 
shadow 
opaque 
objects 

I'denti  f  icat  ion  Cards 
vial 
paint 


If  it  is  difficult  to  obtain  translucent  vials,  you  can 
make  vials  translucent  by  rubbing  them  with  sandpaper. 
To  make  transparent  vials  opaque  either  paint  the  vials  black  or  fill  them  with  ink. 
Set  up  th^  overhead  projector  and  pull  down  the  screen- 

TEACHING  SUGGESTIONS:  •  .  "V^- 

«  » 

If    Begin  the-  lesson  by  making  sune  that  the  students  understand  the  term  shadow. 

*•    *        *  *  . 
«•     <  * 

2^    Allow  the  children*  the  opportunity  to  mix  paint  and  water  In  therr  vials  to  varying 

-degrees  of  opaqueness,    Number  all  vial  sr  so  thr^-  no  one  viaf  isf^the  same. 
•  /  \ 

.     .  N 

3.    Have  the  stud§r>^s*  oredict  the  "type  of  shadow  each  vial  will  cast.    Write  predictions 
on  the^  board. , 


*  » 


4.  Allow  time  for  the  students  to  test  their  predictions  by  placing  the  vials  on  the 
overhead  projector.^  Compare  results  to  predictions. 

5.  Read  the  discuss,  "Objects  and  Shadows"  or  teacher  may  paraphrase.    Have  students 
look  at  the  picture  on  page  109.    Teacher  should  read  or  paraphrase  questions  on 
page  109  for  students  to  respond  to. 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  match  transparent,  translucent, 

and  opaque  vials  to  the  type  of  shadow  cast. 
***************************************** 

DEVELOPMENT;    2C-1    Light  Through  Matter 

Page  T-220/S-110    What  Does  a  Shadow  Show    (15-35  min.) 

PURPOSE:    To  increase  student  skill  in  observing  and  describing  properties  of  shadows. 


ADVANCE  PREPARATION:    Materials  -  various  geometric  solids 

-.overhead  projector 

Geometric  solids  can  be  obtained  from  Math  teacher  if 
none  are  available  in  your  classroom. 


Language  Cards/Key  Signs 

shadow 

cast 

shadow  cast 
Identification  Cards 


(geometric  solid  names; 


Background  Information  -  Inferences  about  the  size  and 
shape  of  an  object,  from  evidence  in  shadows,  depend' 
on  the  relative  positions  of  the  object  and  the  source 
of  light,  *We  often  take  it  for  granted  that  we  can 
identify  an  object  from  the  shadow  it  cas*s.     It  1>V 
only  when  a  discrepency  occurs  that  we  realize  that  bur  judgment  has  been  fooled  by 
one  of  our  senses. 

TEACHING  SUGGESTIONS: 

1.  Allow  the  children  to  experiment  with  shadow  play,  and  to  experiment  with  shadows 
cast  by  the  geometric  shapes.    Make  sure  students  see  that  one  object  can  cast 
different  sftadows  and  tfiat  more.tfian  1  object  can  cast  the  same  shadow. 

2.  Read  "What  Does  a  Shadow  Show?"  or  teacher  may  paraphrase.    Have  the  students  do 
the  activities  on  both  pages. 

3.  Additional  Activity  -  Set  up  the  overhead  in  such  a  way  that  the  students  can  not 
see  the  object  on  the  overhead  but  can  see  the  shadow  It  casts.    Place  4-6  geometric 
shapes  on  a  table  in  front  of  the  room.    Show  a  shadow  and  have  the  students  guess 
from  which  object  (shape)  or  objects  could  this  shadow  have  been  cast  from. 

DESIRED  LEARNING  OUTCOME :%    Students  should  be  able  to  Identify  objects/from  their 

shadows  and  predict  the  type  and  size  (depending  on  place- 
ment of  light)  of  shadows  cast. 

**********************************************^ 

DEVELOPMENT:    2C-1    Light  Through  Matter 

Page  T-222/S-112    Shapes  and  Light  t 15-25  min.) 

PURPOSE:    To  investigate  transparent  .objects  having  curved  and  flat  surfaces. 


/ 


ADVANCE  PREPARATION: 


Language  Cards/Key  Signs 
curved 
flat 
pattern 

Identification  Hards 


For  jars  with  curved  surfaces,  gather  the  ones  that 
you  saved  from  Observing' Crystals,  on  page  T-204,  or 
ask  the  students  to  bring  in  small  relish,  mustard, 
jelly,  or  peanut  butter  jars.  ' 

For  jars  with  flat  surfaces,  gather  or  ask  the 
students  to  bring  in  we  1 1 -washed  transparent  nail 
polish  remover  or  flavor  extract  bottles.  Empty 
salad-dressing  bottles  may  be  used,  but  be  certain 
that- they  are  unbeveled  and  actually  flat.    At  least  one  brand  comes  in  a  bottle 
•  with  a  portion  of  flat  surface  under  the  labels.  come 

Optional  -  Direction  chart 

TEACHING  SUGGESTIONS: 

14    tTlllh  ^jI^  VU6eli5  +!la+  9'aSS  °-an  be  f  la+  °r  curved-    Show  +hem  »"  example 
of  each.    Then  have  the  students  go  to  the  supply  table  and  obtain  one  of  each. 

2.  Explain  to  the  students  that  they  will  be  learning  about  light  and  how  it  can 
interact  with  transparent  objects  in  different  ways. 

3.  Have  a  chart  of  the  directions  the  students  are  to  follow  on  the  board  or  student 
read  from  text.    Go  through  each  and  have  the  students  perform  each  direction  as 
you  go  along.  u"  as 

4.  Circulate  around  the  room  as  the  students  work  making  certain  they  are  correctly 
following  the  directions.  y 

5.  When  students  are  finished  the  activity,  teacher  should  paraphrase  the  guestions 
on  the  bottom  of  page  112  for  students  to  respond  to.  questions 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  describe  the  effects  of  curved  . 

and  flat  surfaces  on  liqht. 

********************^ 

DEVELOPMENT:    2C-1    Liqht  Through  Objects 

Page  T-223/S-113    Looking  Through  Liquid  (20-30  min.) 

PURPOSE:    To  extend  lessons  on  curved/flat  surfaced  transparent  objects  and  I iqht  to 
water/ a i r  filled.' 


PREREQUISITES:    Completion  of  previous  lesson.  *  ' 

ADVANCE  PREPARATION:    Col lect  enough  vials  with  caps  so  that 

each  student  will  have  two.  Trans- 
parent pill  bottles  with  caps  that 
do  not  leak  when  they  are  filled  to 
capacity  and  laid  flat  can  be  used. 

Optional  ^Directi6n  cftart 


Language  Cards/Key  Signs 


iqufd 
enlarge 

Ident j  f Icat ion  Cards 


\ 
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TEACHING  SUGGESTIONS: 


1.  Introduce  the  lesson  by  explaining  to  the  students  that  they  are  going  to  find  out 
more  about  the  Interaction  of  light  and  transparent  objects, 

2.  Have  students  go  to  the  supply  table  and^ get  2  vials.    Explain  to  them  they  are 
to  fill  1  vial  to  the  top  with  water  and  then  return  to  their  seats, 

3.  Have  a  chart  of  the,  directions  the  students  are  to  follow  on  the  board  or  students 
may  read  directions  from  student  text.  Go  through  each  and  have  the  students  per- 
form each  direction  as  you  go  along. 

4.  Circulate  around  the  room  as. the  students  work  making  certain  they  are  correctly 
-  following  the  directions. 

5.  '   Have  students  read  the  first  paragraph  on  page  113.    Then  teacher  should  paraphrase. 

th^  questions  on  page  1T3  for  students  to  resond  to. 

DESIRED  LEARNING  OUTCOME:    Students  should  describe  that  water-filled  curved  trans- 
parent objects  enlarge  v tewed  through  It. 

DEVELOPMENT:    2C-1    Light  Through  Objects 

Page  T-224/S-114  Making  Light  Bend  C15-25  min.) 

PURPOSE:    To  investigate  refraction  of  light  through  water. 

PREREQUISITES:'   Experience  with  an  aquarium. 

ADVANCE  PREPARATION:    Materials  -  pencils 

Collect  enough  vials  so  that  every  student  will  have 
one.    Use  transparent  pill  bottles  or  small  glass  jars 
.*  if  you  do  not  have  vials.    Fill  the  vials  with  water, 
leaving  enough  room  at  the  top  to  prevent  an  overflow 
when  pencils  are  placed  In  them. 

Optional  -  Direction  Chart 

Background  Information  -  Refraction,  or  the  bending  of  light,  occurs  when  light 
travels  at  different  rates  thrbugh  different  kinds  of  matter.    A  measure  of  the 
rate  at  which  light  travels  through  a  particular  kind  of  matter  is  called  the 
refractive  index  of  that  kind  of  matter.    The  following  are  the  refractive  Indices 
of  the  three  kinds  of  matter  most  dealt  with  In  this  cluster. 

Glass  1.5-1.9 
Water  1 .33 

Air  1.00 

The  higher  the  refractive  Index7\the  more  light  Is  slowed  down.    Of  the  three  kinds 
of  matter  given  in  the  list,  I  Igh\  is  slowed  most  in  the  glass,  less  In  water,  and 
least  In  air.  ) 

Evidence  of  refraction  Is  best  Observed  where  the  light  travels  from  one  kind  of 
matter  to  the  other  because  tftat  afs  where  light  sharply  changes  direction. 


Language  Cards/Key  Signs 
bent 

refraction 
refract 

Identification  Cards 
(objects  used) 
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TEACHING  SUGGESTIONS:  ■ 

t.    Distribute  the  water  fl-lled  vials  and  pencils  to  the  students. 

2.  Have  a  chart  of  the  dl rectloni7 the  students  are  to  follow  on  the  board  or  students 
can  read  directions  from  studetff  text.  Go  through  each  and  have  the  students  per- 
form each  direction  as  you  go  $long. 

N    3.    When  students  have  finished  the  activity,  write  the  term  refraction  on  the  board. 
Discuss  the  definition. 

4.  Have  the  students  read  the  first  paragraph  on  page  114.  Then  teacher  should  para- 
phrase the  questions  at  the  end  of  page  114  for  the  students  to  respond  to.  ■ 

5.  Have  students  look  at  the  pictures  onNpage  115.    Teacher  should  paraphrase  the 
Italicized  questions  for  the  students  to  respond  to. 

6.  Have  students  read  the  first  paragraph  on  page  1*15.    Then  answer  the  question  at 
the  end  of  the  page. 

7.  Review  definition  of  refraction.    Help  students  to  understand  that  the  refraction, 
or  bending,  of  light  fs  best  observed  at  th'e  surface  of  the  water.    This  Is  because 
the  light  changes  direction  when  tt  goes  from  air  to  water,  or  from  water  to  air. 
Also  refraction  occured  where  light  went  from  air  to  glass  (or  plastic)  or  from 
glass  (or  plastic)  to  air. 

DESIRED  LEARNING  OUTCOME:    Students  should  Infer  the  bending  of  light  on  the  surface 

of  waterfc 

***************************************^^ 

APPLICATION:    2C-1    Light  Through  Objects 

Page  T-226/S-116    LlghtTnd  Shadows  CI 5-25  min.) 

PURPOSE:    To  allow  the  students  an-  opportunity  Joapply  their  knowledge  of  shadows  and 
refraction  to  everyday  situations. 


PREREQUISITES:'    Trip  to  the  doctor. 

ADVANCE  PREPARATION:.  Materials  -  various  examples  of  x-ray 

photographs  from  local 
hosplfal  or  clinic 

TEACHING  SUGGESTIONS?* 


Language  Cards/Key  Signs 

x-ray 

aquari  um 

Identification  Cards 


1.  Begin  the-  lesson  by  reviewing  the  deftnitton  of  refraction. 

2.  Have  the  students  view  the  pictures  on  page  116.    Teacher  should  paraphrase  the 
.italicized  questions  for  students  to  respond  to. 

3.  Have  students  take  turns  viewing  an  aquarium  from  different  positions  to  observe 
evidence  of  refraction. 

4.  Have  the  students  count  the  fish  In  the  classroom  aquarium  In  the  same  3  positions 
shown  on  page  116.  * 
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5.    Ask  the  students  If  they  have  ever  had  x-rays  taRen  of  them.    Explain  that 
doctors  use  x-rays  to  tell  whether  a  bone  is  broken. 

*  * 

'6.    If  you  have  obtained  x-rays,  tape  them  to  the  classroom  windows  so  the  students  can 
observe  them.    Have  students  find  broken  vs.  whole, bones.    See  ff  students  can  guess 
which  bone  in  a  body  the  x-ray  was  taken  of. 

7.    Answer  questions  on  the  bottom  of  page  116. 

OES I  RED  LEARNING  OUTCOME:    Students  should  be  able  to  identify  areas  of  viewing  an 

aquarium  where  refract  ion  'wi I  I  not  distort  the  contents, 

t 

EVALUATION:    2C-1    Light  Through  Objects 

Page  T-227/S-117    Light  Through  Objects  (15-25  min.f 

PURPOSE:    To  measure  student  performance  in  1)  matching  objects  to  transparent, 

translucent,  opaque,  2)  identifying  refraction,  and  3)  drawing/predicting 
i  shadows  by  objects. 

TEACHING  SUGGESTIONS: 

1.  Read  through  the  evaluation  with  the  children,  describing  the  responses  sought. 
If  necessary,  teacher  should  paraphrase  each  question,  allowing  time  for  the 

*  student  to  resDond  between  questions. 

2.  Allow  timer  for  eaqh  student  to  complete  the  evaluation.  *  . 
'I.    Grade  and' record  correct  responses  with  the  Individual  ^student. 
****************************************** 
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Level  4  Unit  2  Exploring  Matter  0 
w    Part  C  Looking  Through  Lenses.  Lesson  Cluster  2C-2 
A.    CLUSTER  OUTLINE  . 


Page 

Teaching  Stragegi.es 

Lesson  Title 

Teach i ng  Time 
Suggested 

T-234  * 

T=236 

T-238 

T-240 

T-242 

T-244 

' Introduction 
Development 
Development 
Development 
AppI Lcation - 
Eva  1 uat ion 

-*  :  :  - 

Exploring  With  Lenses 
Bringing  Light  Together. 
Focus  a  Via  1 

Makijg^bjects  Look  Bigger 
Al 1  About  Lenses 

20-30  min. 
15-25  min. 
15-25  min. 
25-35  min. 
20-30  min. 
10-20  min. 

B.    MATERIALS:    Materials  List  on  page  T-230. 

FILMSTRIP  INFORMATION:    Filmstrip  Set  II,  Materials  and  X,  Structural  Systems, 

*  are  appropriate  for  use.  in  this  unit. 

INTRODUCTION:    2C-2    Looking  Through  Lenses 

Page  T-234/S-118    Exploring  With  Lenses  (20-30  min.) 

PURPOSE:    To  , introduce  the  term  lens  and  the  concepts  related  to  the  magnifying  pro- 
perties of  lenses.  4  . 


ADVANCE  PREPARATION* 

Obtain  or  have  the  students  bring  in  newspapers  and 
pieces  of  cardboard  and  plastic  wrap. 

Cut  the  newgpaper,  cardboard,  and  plastifc  wrap  into 
pieces  of  the  specified  sizes.  ^ 
.-^Goyer  each  pi§ce  of  cardboard  with  a  piece  of  news- 
paper. Jncl ude'  th.e  picture  of  a  person's  face  in  each 
newspaper  piece  so  that  the  students  observe  the  tiny  dots 


Language  Cards/Key  Signs 

lens 

curved 

v  i  ewed         ' t 
Identification  Cards 


Tape  the  newspaper  to  the  back  of  the  cardboard.  Then  cover  the  newspaper  with 
the  plastic  wrap  and  tape  1£  to  the  back  of  the  cardboard 


Cut  each  of  the  straws  In^half  and  fiM  the  contai ners. wi th  water. 
Gather  the  magnifiers  and  put  them  with  all  of  the  other  materials 


,  Optiona 
TEACHING  SUGGESTIONS^ 


u  Direction  chart 


+  1.  Have  all  materials  needed  for  the  lesson  on 'the  supply  table"  Wave  the  term  Mens* 
•    f    jjm^the  ctyrectU>ns  for  the  activity  written  on  the  board  or- student*  may  read  dinec- 


^tion-from  «tuttent  Yext. 


40 


9 

ERIC 


375. 


2.  Begin  lesson  by  asking  students  if  they  know  what  a  Mens*  is.    Explain  that  they 
are  curved  transparent  objects.    Point  out  severa I f  I enses  in  the  room  (magnifying  - 
glasses,  lens  in  fiimstrip  projector  or  movie  projector,  contact  lens  etc.) 
Explain  that  they  will  be  learning  more  about  lenses. 

*♦ 

3.  Have  students  obtain  all  materials  necessary  for  activity.    Following  the  directions 
from  the  board  have  them  cut  their  picture  from  newspaper,  cover  the  cardboard, 
securing  it  with  tape  and  plastic  wrap. 

4 

4.  Have  the  student  do  the  lesson  on  pages  118  and  119.     (Through  reading  on  their 
own  or  teacher  paraphrased  directions  on  the  board.) 


5. 


Explain  to  the  students  that  a  lens  is  curved  so  that  light  passing  from  the  afr'to 
that  object  will  refract  or  bend  making  the  objects  viewed  through  the  tens  seem 
larger. 

6.  Have  students ^read  the  first  2  paragraphs  on  page  119  and  then  teacher  should  para- 
phrase questions  at  the  end  of  page  119  for  students  to  respond  to. 

7.  When  students  have  finished,  ask  them  what  a  lens  is,  what  it  does  and  to  name 
several  examples  of  a  lens. 

DESIRED  LEARNING  OUTCOME:    Students  should  make  Mquid  and  gei.atin  lenses  of  varying 

*   g  sizes  and  shapes  and  describe  by  cGWfparing  the  effects  on 

objects  viewed  through  them. 
*****************************************^^ 

DEVELOPMENT:    2C-2    Looking  Through  Lenses  * 

Page  T-236/S-119    Bringing  Light  Together  (15-25  min.*) 

PURPOSE:, To  allow  students  the  opportunity  to  experiment  with  magnifying  glasses. 


PREREQUISITES:    Ability  to  measure  by  centimeters. 
ADVANCE  PREPARATION: 

Cut  pieces  of  white  construction  paper  or  other  stiff 
paper  to  size,  if  file  cards  are  not  available. 

Collect  the  magnifiers  and  metric  rulers.    Plug  in 
'  the  fiimstrip  projector,  or  a  l^amp  without  a  shade,  in 
a  corner  of  the  room  rea0  to  turn  on.     If  you  are 
using  a  flashlight  instead,  put  it  in  a  corner  of 
the  room  ready  .to  >turn  on. 

Draw  the  shades  so  that  the  room  is  as  dark  as 
possible  whert  the  lights  ara  turned  off.    The  lesson* 
will  not  govwell  unless  the  room  is  dark  and  the 
I Ight  source  bright.  4 


Language  Cards/Key^  Signs 

foca I  point* 

light 

safety 

f  i  re 

* 

measure 

centimeter 

angl  e 

focus 

distance 
foca I   I ength 

Identification  Cards 


magnifying  glass 


.TEACHING  SUGGESTIONS: 


1.  .On  a  sunny  day,  take  the  students  outside  armed' with  magnifying  glasses*  Circulate 
and  discuss -observations  v/Ith  the  children.  # 

2.  Stress  safety  when  they  discover  thatfltegni  f  y  i  ng  glasses  can  start  firjs/burn  things 
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3'  -fj2S  'foSt  nilntr00mH  ,D,8|r|b*e  "trials  to  the  students.    Write  the  term 
focus,  focal  point,  and  focal  length*  on  the  board.  ^ 

4*    ^3iainfIf«trf:nn™?iir,T  J'1  f-6  'I9"'  t09ether  th6y  f°CuS  "9ht-  Demonstrate 
wurn  a  filmstnp  projector  by  focusing  <S  frame  of  a  filmstrip. 

"'5'    ^no^!%^Cn!CK+f°CUM1?9'ligh+;  on  the  projector  lamp  or  f  lashl  ight, 

Turns  tlrul LT  !19    u' ,  ^  ma9n,fV,n9  glass  and  card,  have  students  takl 
Turns  focusing ( I ight.    Help  when  necessary. 

6"     noh+°?nil9iIS  3?d  dlS!USS  f°Cal  P0int'    ExP|aln  +he  P|ace  where  +h«  lens-focuses 
light  into  the  clearest  and  brightest  possible  spot  is  called  the  focal  point. 
Turn  off  lights  and  have  all  students  find  the  focal  point  on* their  cards.  Circulate 
around  the  room  making  sure  the  students  are  doing  it  correctly.. 

7.  Turn  on  lights      Have  the  students  measure  with  their  cm  rulers  the  distance  from 

the  focal  point  to  their  lens.    Write  down  how  many  cm  it  is  on  a  smal'l  piece  of 

paper.    Turn  off  lights  circulate  around  the  room  providng  help  as  it  is  needed. 

Be  sure  to  tell  students  -to  measure  from  the-center  of  the  focal  point  to  the  cen- 
ter  of  the  lens,   

8.  Turn  on  lights.    ExpJain  to  the  students  what  they  have  just  done  was  to  find  the 
focal  length.    Focal  length  is  the  distance  from  the  focal  point  to  the  lens  Ask 

^each  student  what  the  focal  length  of  their  lens  is? 

9.  -EHsrSjbute-  different"  tens r  Tteve"  sTuaeTrFsHTnT the" focal  point  and  focal  length. 

10.    Have  students  read  page  120  or  teacher  may  paraphrase  and  then  answer  the  questions. 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  find  the  focak  point  of  a  lens  " 

and  mark  its  length. 

H»#OM#MMH«#IOI«0«HO«l«IOM«hH«H««#Of««#«WIMoiO«»«»«« 

DEVELOPMENT  -2C-2    Looking  Through  Lenses  ' 

Page  T-238/S-121    Focus  a  Vial   (15-25  min.) 

PURPOSE:    To  extend  the  concept  of  focal  poi nts  by  uti I iz i ng  v i a  I s  . 

ADVANCE  PREPARATION:  *  Optional  ~  Direction  Chart"  •  •  

Gather  the  file  cards  or  pieces  of  white  paper  vand 
*  the  rul.ers.    ^  I  r 

Fill  the  vials  or  pill  bottles  with  wpter  tb     -  '* 

capacity.    Plug  \&  the  filmstrip  projector  or  lamp  * 

in  a  corner  of^the  room  all  ready  to  turn  on.^Mf  you  • 
.   ^are'usirtg  a  «  f'lashl  ight,  -instead  .put  it>  in  a  corner 

of  th£  rOC^ifead^  to  turn  on.        ■  *  ^  * 
-        '  Draw  the*shadesrs©.  that  the  room  wi  I  \n  be  -as-  dark  as, 

possible  when  lights  are 'tyrned^ff  1  '  ffie  lesson  will 

not  go  wfelUunless  thq  rpqth  il'^rk  arul'the  light 

source  is  brtght,  *\*        *  >  A 


Language  Cards/Key  6iqns 

focal  point 

focus 

arrow 

vial  ^* 
foca  I  -  length 

*  < 

ldep*bff  i  cat  ion  Cards 


vial 
paper 


t  * 


ERIC  ' 


2?7 
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TEACHING  SUGGESTIONS: 

1.  Begin  the  Jesson  by  telling  students  that  they  are  going  to  focus  light  through 
water  filled,  transparent,  vial  s.    Because  of  the  shape  of  the  vial#,  they  will  find 
'the  focal  line  of  tfie  vial  instead  of  its  focal  ptfirit. 

2.  Have  directions  on  /naking  cards  and  what  the  students  are  to  do  on  the  board^or 
students  can  read  from  student  text.    Go  over  the  directions  with  them. 

3.  Distribute  the  materials.    Turn  on  the  projector  or  flashlight,  turn  off  the  room 
lights  and  then  have  students  begfn.  •  f  * 

4.  Ci rcu I  ate* around  the  room  providing  help  as  needed.    Make  sure  the  students  point 
the  arrows  on  their  cards  directly  toward  the  bright  light.' 

b.    Record  the  focal  'lengths  on  the  chalkboard  when  the  students  have  completed  their 
measurements. 

6.  Record  beside  each  focal  lengths  on  the  chalkboard  "large"  or  "small",  if  vials 

of  different  sizes  have  been  used.  *  * 

7.  Have  the  students  then  determine  whether  large  or  small  vials  have  long  or  short 
focal  lengths. 

8.  Collect  materials.    Review  terms  focus,  focal  lepgth,  and  focal  point. 


DESIRED  LEARNING  OUTCOME : 


Students  should  be  able  to  focus  a  vial  and  measure  its 
focal  length,  and  compare  lenses  and  focusing. 


******************************************************^ 


DEVELOPMENT:    2C-2    Looking  Through  Lenses 

Page  T-240S-122    Maktnq  Objects* Look  Bigger  (25-35  min.) 

PURPOSE:    To  further  examine  magn  i  tMcatYon  by  formal  metho,ds 


PREREQUISITES:'  Ability  to  multiply. 
ADVANCE  PREPARATION:^  Materials 


•*  I  i  ned  paper 

-  rulers 

-  penci  Is 

-  index  cards 


Language  Cards/Key  Signs 

magni  f y 

magni  f icat ion 

power  of  magnification 

magni  f ying  glass 

times 

Identification  Cards 


Make  suf f lciqjitt  copies  of  the  Magnification  Mask  in  the 
appendix,  so  that  each  student  will  have  one.  Have 
students  help  yoif  cut  out  the  masks  and  each  of 'the 
*small  squares  on  the  masks.    The  masks  will  work 
with  lenses  that  have  a  magnification  of  2x,  ix,  4x,  and  5x.    The  magnification  of 
many  lenses  is  marked  somewhere  on  them. 

'Plug  in  the  projector  o%  lamp  in  a  corner  of  the  room  ready,  to  turn  on.     If  you 
are  using  a  flashlight,  instead  put  it  in  a  corner  ready  to  turn  on.  % 

Draw  the  shades  so  the  room  will  be  as  dark  as  possible  when  the  lights  are  turned 
off.    The  lesson  will  not  go  well  unless  the  room  is  dark  and  the  light  source  is 
bright. 
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Optional  -  Direction  Chart 
TEACHING  SUGGESTIONS: 

•1.    Begin  the  lesson  by  having  the  students  read  the  first  paragraph  on  page  122  to 
find  out  what  a  magnifier  is.  ksk 

2.  Explain  to  the  students  thaj  they  must  first  make  a  paper  and  a  card  to  use  I  i ke 
the  one  in  the  picture  on  page  122. 

3.  Distribute  lined  paper  and  a  card.    Have  students  follow  the  directions  on  the 
board  to :make- their  paper  and  card  or  students  can  read  from  student  text.  Encour- 
age students  to  use  the  pictures  on  page  122  for  help.  ' 

* 

4.  Next  pass  out  .copies,  of  the  Magni f  ication*Mask  In  the  appendix.-    Have  students  cut 
out  the  squares.    Provide  help  as  needed.    When  finished,  ask  students  to  put  aside 
for  later  use. 

5.  Have  students  read-the  directions  on  the  top  of  123  and  look  at  top  picture  or 
teacher  may  paraDhrase.    Distribute  hand  lens.    Have  students  tell  you  what  they 
are  going  to  do.    When  everyone  understands,  begin  the 'activity. 

6.  Turn  on  the  projector  lamo  or  flashlight,  turn  off  the  room  lights.    Have  students 
view  their  drawn  square  on  the  index  card- through  magnifiers      (Do  not  use  Magnifi- 
cation Masks  yet).    Discuss  what  happens  to  the  square. 

7.  Turnon  lights.    Have  student  look  at- bottom  picture  on  page  123  and  read  the  di- 
v    rectus  that  go  with  tftat  picture  or  teacher  may  paraphrase.    Have  students  tell 

you  what  they  are  going  to  do.  •  When  everyone  understand,  turn  off  lights  and 
begin  the  activity.  ■ 

8.  -   At  the  end  of  the.  lesson, .  have- students  respond  to  the  questions    at  the  bottom 

of  page  123.  •-«-•. 

*.  - 

DESIRED  LEARNING  OUTCOME:    Students  should- be  able  to  focus  objects  in  a  magnifier 

and  determine  power  of  magnification  of  obiects. 
**************#**«*«#######^ 

APPLICATION:    2C-2    Looking  Through  Lenses 

Pag§  T-242/S-124    Images  (20-30  min.) 


PURPOSE:,,,  To  relate  a  focusing  of  1  enses.  to  the  human  eye, 

ADVANCE  PREPARATION:    Materials  -  an  anafomical  chart  and 

model  of  the  eye 

-  magntfying  glasses 
*  paper 

-  a  sunny  day 

Optional  -  Direction  Chart 


Language  Cards/Key  Signs 

image 

spot 

Dicture  % 

Identification  Cards 
ret i  na 

optic  nerve  * 
iris 

lens  ' 

pupi I  * 

cornea 


ERLC 


«73 
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TEACHING  SUGGESTIONS: 

i 

1.  Begin  the  lesson  by  reminding  the  studen*<rof  the  lesson  in  which  they  focused  a 
bright  spot  of  I ight  on  a  f i le  card  through  a  lens.    Tell  the  students  that  today 
they  are  going  to  focus  pictures  through' a  lens. 

2.  Distri^e  the  materials.    Draw  all  the  shades  but  one  and  have  the  students  begin 
the  activity.    Students  should  either  read  the  directions  on  page  124  or  follow 

a  direction  chart  prepared  by  teacher  ahead  of  time. 

3.  Encourage  the  students  to  experiment  .wi th  the  focusing  of  images  on  their  papers, 
both  near  to  and  far  from  the'  light  source^ 

4.  When  all  students  have  successfully  focused  an  image  on  the  paper,  ask  them  what 
they  saw  on  their  paper.    Explain  that  this  picture  they  saw  on  their  paper  is 
ca I  led  an  image. 

5.  Write  the  word  image  on  the  board.    Have  students  read  first  paragraph  on  page  124 
to  find  a  definition  of  image.    Now  ask  the  italicized  questions  on  page  124, 

If  students  are  unable  to  answer  have  them  Kepeat  the  activity. 

6.  Have  students  read  p<yge  125  or  teacher  may    paraphrase.    Go  over  the  different 
parts  of  an  eye.    Use  model   if  possible.    Label  all  parts  with  identification  cards. 

7.  ^  Illustrate  on  the  board  how  the  lens  of  an  eye  works,  -Corapare-the  -tens-of  ^eye-  to  — 

magnifying  glass, 

8.  Students  should  respond  to  the  question  on  the  bottom  of  page  125, 

DESIRED  LEARNING  OUTCOME:,    Students  should  be  able  to  focus  images  with  a  magnifier, 

and  compare  its  structure  of  function  with  that  of  the  eve. 
*******************************#****^ 


EVALUATION:    2C-  2  Looking  Through  Lenses 

Page  T-244/S-126    Al I  About  Lenses  CtO-20  min.) 

PURPOSE:  To  evaluate  student  performance  in:  1)  listing  properties  of  magnifier, 
2)  focusing,  3)  predicting  focusing  by  drawing,  and  4)  judging  power  of 
magnification. 

TEACHING  SUGGESTIONS: 

1.  Read  through  the  evaluation  describing  responses  students  should  make.     If  necessary 
teacher  should  paraphrase  each  question,  allowing  time  for  the  student  to  respond 
between  questions, 

2.  Allow  time  for  students  to  complete  the  evaluation. 

3.  Grade  and  record  correct  responses  wifh  each  student. 
********************************************* 
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Level  4  Unit  2  Exploring  Matter 
Par+  A  Properties  of  Matter.  Lesson  Cluster  2A-1 
A.    CLUSTER  OUTJUNE 


-  ► 

*age 

Teaching  Strategies 

Lesson  Title 

Teaching  Time 
Suggested  , 

T-144 

Introduction 

Getting  Ready 

20-30  min. 

Tn145 

Introduction 

Placing  Objects  by 

20-40  min. 

T-146  - 

Introduction 

Properties 

Describing  the  Missing 

15-25  min. 

-T-148 

Object 

Deve lopment 

Many  Kinds  of  Matter 

25-35  min. 

T-150  - 

^App 1 i cat  ion 

,  „  .Useful  Metal s 

20-30  min. 

T-152 

Eval uation^ 

Recognizing  Properties 

15-25  min. 

B.  •  MATERIALS:    See  Materials  List  on  page  T-141. 

FILMSTRIP  INFORMATION:    Filmstrip  Set  II,  Materials  and  X,  Structural  Systems,  are 

appropriate  for  use  in  this  unit. 

INTRODUCTION:    Lesson  Cluster  2A-1    Kinds  of  Matter 

Page  T-144/S-67    Getting  Ready  (20-30  min.) 

PURPOSE:    To  allow  student  practice  with  metric  I inearrmeasurement  in  the  preparation 
of  specified  shapes. 

PREREQUISITES:    Know J edge  of  shapes  and  experience  with  centimeter  sticks. 

ADVANCE  PREPARATION:     teterials  -  Have  the  following  for 

each  ch  i Id: 

-  scissors 

-  metric  ruler 

-  paper  clip 

-  penci I 

-  construction  paper, 
assorted  colors 


TEACHING  SUGGESTIONS: 

1.    Have  the  students  turn  to  their  text  page  67.  Explain 

that  they  will  be  making  the  shapes  they  see  on  the  L 
page  (four  of  each  shape,  each  a  different  color).  Review 
the  terms  square,  rectangle  and  triangle. 


Language  Cards/Key  Signs 


measure 
size 

centimeter 
square 
triangle 
recta ng I e 
c  i  re  I  e 

Identification  Cards 


2. 
3. 


Allow  students  time  to  read  and  .discuss  the  page.    Go  ove  r  the  directions  for 
making  the  paper  objects  with  them. 

Allow  students  time  to  make  the  shapes.  Walk  around  the  room  helping  where  neces- 
sary. 

231  54 


DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to^perform  metric  linear  measure- 
ment and  make  paper  shapes  of  specified  sizes'.       -  -  . 
********************************** 

\#  • 

INTRODUCTION:    Lesson  Cluster  2A-1    Kinds  of  Mafter  •  ^    ^^'V  ,  . 

•   Page  T-145/S-68    Placing  Objects  by  Properties  (20-40  min.) 

r 

PURPOSE:    To  review  the  term  property  and  to  introduce  the  term  to  new^  students;  ~* 

*  v 

PREREQUISITES:    Description  of  objects  by  properties. 


ADVANCE  PREPARATION:    Materials  -  paper  objects  from 

"Getting  Ready" 

TEACHING  SUGGESTIONS: 


Language  Cafds/Key  Signs 
shape  i  dent  i-f  y 

property 


Review  the  term  property.    Explain  to  the  students  that  all  objects  have  proper- 
ties.   Color,  shape,  and  size  are  all  properties.    Be  sure  students  understand 
that  properties  describe  objects.     (Ex.  small,  lapge,  red,  yellow,  square,  tri- 
angle, etc..)    v 

Tell  the  students  they  are  going  to  play  a  game.  Have  the  students  spread  sets  of 
paper  objects  in  front  of  them  and  mix  up  the  objects.  _/  - 

Place  an  object '(paper  shape)  in  view  of  the  students.    Explain  to  the  students 
that  the  first  player  must  put  another  object  beside  it.    The  object  must  have  2 
properties  ±hei.same  as  the  one- -a  I  ready  placed  and  one  property  different.* 

Practice  until  all  students  understand  the  game.  The  teacher  should  go  firs^-* 
Explain  that  when  an  object  is  played,  the  students  must  say  how  it  is  same  and 
how  it  is  different. 

Example:    Teacher:  My  object  has  the  same  shape  and  the  same  color  but  different 
si  ze. 

Student:  (lays  next  object  down  and  says)  My  object  has  the  same  size 
and  the  same  color,  but  different  shape. 

Have  students  play  the  game. 

When  finished  have  students  respond' to  the  questions  at  the  bottom  of  the  page. 


DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  describe  two  paper  objects 

having  two  alike  properties  and  one  different  in  terms  of 

shape,  size,  and  color. 
******************************************^ 


INTRODUCTION:     Lesson  Cluster  2A-1     Kinds  of  Matter 

Page  T-146/St6^  Describe  the  Missing  Object      5-25  min.) 


PURPOSE:    To  review  the  term  property. 

ADVANCE  PREPARATION:  ^Materials  -paper  objects  from 

"Getting  Ready" 


Language  Cards/Key  Signs 
missing  object 
property  i  dent i  f y 

Identification  Cards  - 


rectangle 
triangle  k 


Square 
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TEACHING  SUGGESTIONS:     '  .•  ' 

"    /  '*   .  /         •        .  '  "  " 

'*    ?iUh+h^S+Udr+fJnI°  9r°UpS  °f  four  or  f  ive  *-°  P'aV  the  game.    Each  player 

2'    ohhensi?s+o?^^rnIh -lhf  ^hre-90in9-t0  P'ay  a'g-  based  on  the  properties 

.or  The  sets  of  paper  objects  that  they  previously  made.,  '  • 

3.  .  Have  the  students  turn  to  page  69  and  read  the  brief  introduction  to  the  activity. 

4"    !?udeKt!run2l^^  JEV*"'  P^er+y  bef°re  9Pin9*^rfher:  certain  that  the 

t       students  uncierstand^that.  properties  are  characteristics. of  objects  Dy^having  them 

'    '      S    InS       F  Pr0p6r+i!hS  °f  Pf-^jects,  such.as  b,lue,  *ree£  square, 

.large,  and  sfffel  h    Encourage  the -students  to  use -the -term  when  describing  objects. 

5'    Te\^fullTTSead  +hL dire:  +  ions  fo'  +h*  ga"».    Go  oveY/^iVectiens,  using 
Ira  to  Jo    -?  Page-69^to  ^$ure  that,  the  students  understand  what  they 

6'    HaV^yrhe  students  play  the  game.  >*  '  . 

DESIRED  LEARNING  bUTCOME':  -Students  TshoulcTba  able  to  identify  miss i^shap^  by  ' 
•  %  .  +he  Process  of  elimination,  and  describe  paper  objects 

by  their  prgperties.  itf 

*****************^ 

'DEVELOPMENT:    Lesson  Cluster  2A-1.,  Kinds' of  Matter  '  -     '  V-^^^V  1 
/     **  •  '  Page  T,-148/S-70    Many  Kinds  offtft'fcr  (25-35  min.') 

^      ^    ' 

PURPOSE:    To  expand  the  meaning  offfc  word  property  toother  o&jects. 


**** 


********** 


ADVANCE  PREPARATION: 


J5qj^f  ials 


4 " 


Pallet 
r-  eraser 

-  plastic  'scoop 

-  emery  boapd 
„  -  Spoon  ,  ' 

-"Watch  V~~ 

-  penc  i I  \ 
\       other  objects  ckn  be, 

Jaken  from  the  Poorfr 
*-*  when  needed 
I 

TEACHING  SUGGESTIONS: 

1.  Review  the  term  matter  -  make  sure  studentr  understand 
that  matter  is  what  objects  are  made  of.    Hold  up 
several  objects,  orie  at  a  time,  telling  the  students 
for  example,  "This  paper  clip  is  made  of  matter"  or 
"This  pencil  is  made  of  matter." 

2.  Explain  that  the  students  will  be  naming  and  describ- 
ing objects  (ideal  for  a  language  lesson).  Allow 

-  each  student  to  select  an  object  and  to  spend  some 
time  manipulating  it. 


7 


 (— 

Language  Cards/Key  Signs 


descri  be 
si^e 
shape 

matter* 

property 

object 

heavy 

light 

leather 

rubber 

meta  I 

plastic 

wood 

transparent 
opaque 
trans  I ucent 
f lexible 
pi  iable 
colors 
shi  ny . 
dul  I  : 
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3.  *  Allow  children  time  to  write  sentences  describing 

an  object  of  their  choice,  and- display  the  written  work 
next  to  the  object.     Introduce  some  new  terms  tfor  the 
students  to  use  in  describing  kinds  of  matter:  trans- 
parent, opaque,  translucent,  flexible,  pliable,  shiny, 
dul I  etc.  , 

4.  Read  and  discuss  "Many  Kinds  of  Matter/1  or  teacher 
may  paraphrase.  * 


DESIRED  LEARNING  OUTCOME: 


Identification  Cards  * 

wa I  let 

eraser 

plastic  scoop 
emery  board 
spoon 
watch 

(various  other  objects) 


Students  should  be  able  to 
name  a  variety  of  kinds  of 

matter  and  describe  .it  in  terms  of  observable  properties. 


****************************************** 


APPLICATION:    Lesson  Cluster  2A-1    Kinds  of  Matter 

Page  T-150/S-72    Useful  Metals  (20-30  min.) 


PURPOSE:    To  extend  the  studentls  ability  to  describe  objects  to  the  group  of  metals, 
and  to  illustrate  the  use  of  metals  in  everyday  life. 


ADVANCE k PREPARATION: 


You  may  want  to  collect  the  objects 
shown  on  page  72  or  as  many  other 
metal  objects  as  possib'Ie  to  circu- 
late among  the  students.    By  hand- 
ling the  objects,  the  students  can 
observe  properties  of  the  yarious 
metals  that  cannot  be  observed  in 
the  pictures. 


TEACHING  SUGGESTIONS: 


2. 


Explain  the  term  metak*    Have  the  students,  in  turn 
locate  a  metal  object.    Have  that  student  name  and 
describe  the  object.    Assist  the  student  in  the  use 
of  proper  use  of  property  terminology.    Teacber  may 
describe  a  metal  first  so  students  know  what  is 
expected  of  them. 

Continue  the  activity  until  all  students  are  des- 
cribing metal  objects,  and  naming  them  with  little  or 
<no  assistance  from  the  teacher. 


Language  Cards/Key  Signs 

describe 

properties 

metal 

a  I  urn in  urn 

copper 

gold 

si  I ver 

zi  nc 

brass 

chrome 

nickel 

pewter 

i  ron  "* 

Identification  Cgrds 
(names  of  objects  used) 


3.    Read  and  discuss  "Useful  Metals,"  or  teacher  may  paraphrase, 
phrase  numbered  questions  for  student  to  respond  to. 


Teacher  should  para- 


DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  relate>roperties  to  various 

me|a1  s  and  their  uses. 

*****  ************************  *********************************************************** 


EVALUATION:  .Lesson  Cluster  2A-I    Kinds  of  Matter       *  *  "     ■  • 

•      .    Page  T-152/S-73*  Recoaniz-jng  Properties  Mslfrs  mtn  )'  . 

PURPOSE:    To  evaluate  student  ability  to:,)  measure  objects  In  metric'  I  inear  units; 
4)  match  objects  and  properties,  and  3)  name  kinds^of  matter, 

ADVANCE  PREPARATION:    Materials  -  each' student  will  need":  '"  • 

-  paper   '  ♦  .' 

-  penci I 

-  text  ,s  " 
--jnetric  ruler             •             '  '  ' »  . 


TEACHING  SUGGESTIONS: 


V 


U    for'  t?J°!;2J!!a  eva'Ua+:on'  describing  to  the"  students  tha  type  of  answers  hooked 

'dents  to  resno  dr^+leaCher  'J0"''  ParaPhr^  each-  question  allowing  time  for  stu- 
aenTS  to  respond  between  questions.  -  ■  * 

2.   -Allow  time  for  students  to  complete  the  evaluation.  * 
*;**S**SLa*in^:l^ri:ec+  resPonses  with  the  individual  -student.  1        V  ' 


9 
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.  Level  4  Unit  2  Exploring  Matter 
s  .  Part  A  Properties  of  Matter,  Lesson  Cluster  2A-2 

A,    CLUSTER  OUTLINE 


Page 


Teaching  Strategies 


Lesson  Title 


Teach i  ng  Time 
Suggested 


T-158 
T-160 
T-162 
T-164 
T- 166 
fcT-167 


Introduction 
Deve lop men t 
Development 
Development 
Appl ication 
Eval uation 


Matter  Has  Phases 
Some  Mysterious  Matter 
Describing  Quicksand 
Gases 

Phases  of  Foods 

Sol  ids-,  Liquids,  and 

Gases  ^ 


15-25  min, 
25-45  min. 
15-25  min. 
15-25  min. 
20-30  min. 
2Q-30  min. 


B.    MATERIALS:    See  list  on  T-155. 

FILMSTRIP  INFORMATION:    Filmstrip  Set  II,  Materials  and  X,  Structural  Systems,  are 

appropriate  for  use  in  this  unH.. 


INTRODUCTION:    Lesson  Cluster  2A-2    Phases  of  Matter 

Page  T-158/S-74    Matter  Has  Phases  (15-25  min.) 

PURPOSES:    To  review  or  introduce  the  concept  of  phases  of  matter. 


ADVANCE  PREPARATION:    Materials  -  collect  examples  of  (2  each) 

-  sol  ids,  ,1  Iqui  dsr?  and  gases 


TEACHING  SUGGESTIONS: 


Language  Cards/ Key  Signs 
phase 

phases  of  matter 
matter 
solid 
I iquid 
gas 

Identification  Cards 


1.  Review  the  definition  of  matter.    Explain  to  the  stu- 
dents that  you  will  be  discussing  phases  of  matter,  in- 
troduce the  terms  phases  of  matter,  solid,  liquid  and 
gas  either  through  the  students  or  teacher. 

2.  Present  objects  representing  the  three  phases.  Allow 
students  time  to  generate  examples  of  each  phase. 

3.  Read  and, discuss  "Matter  Has  Phases"  or  teacher  may  paraphrase. 

4.  Walk  around  the  room,  pointing  to  obects.    Students  must  respond  as  solid,  liquid, 
or  gas.    As  an  additional  activity,  have  students  make  3  columns  on  a  piece  of 
paper.  (soJ ld,"l iquid, gas  )    students  can  go  through  the  Alphabet,,  flnlji  a  solid 
or  liquid  or  gas    for  "A.  Then  B  and  so  on. 

Example:    Solid  Liquid  Gas        *  >  ffflWfGUti 

'     Ball  Juice  Air 

Car  Fumes 
'Dirt 

Elephant  etc. 

.  •        <  ice 
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DESIRED  LEARNING  OUTCOME :  -The  students  should  Identify  solids,  Hqutds,  and  gases 
•  -  .  as  three  phases  of  matter,  and  describe  the  phase  of 

f  .     matter  of  objects  In  their  environment 

************************************^^ 

DEVELOPMENT:    Lesson  Cluster  2A-2    Phases  of  Matter 

Page  T-160/S-75    Some  Mysterious  Matter  (25-45  minj  , 

PURPOSE:    To  extend  student  learning  about  phases  of  matter  to  properties  ttlat  dis** 
tingujsh  solids  and  liquids. 

ADVANCE  PREPARATION:    Materials  -  The  following  will  make 

enough  Language  Cards 


Language  Cards/Key  Signs 


Identi  f  ication  Cards 


"Urn I ik"  for  15 
1  large  bowl  or  con- 
1  tai  ner  for  mixing 

13  drops  of  cologne,  any 
/        -  water  (178  mL  or  6  oz.)  ~ 

-  10  drops  of  red,  blue  or  green  food  coloring 

-  i  box  of  starch 

-  1  mixing  spoOn 

-  15  pieces  of  plastic  wrap,  18  cm  x  18  cm  (7  in.  x  7  i.n.  ) 
i   -  Direction  chart  on  how  to  make  "Umlik"  -  see  Teaching 

Suggestions  4 

1.    Put  on  display  so  students  can  read  it* 
TEACHING  SUGGESTIONS: 

1.  Allow  students  to  help  make  Umlik  by  using  the  following  directions.  *^ 

Instructions  for  Making  "Umlik" 

Begin  to  make  the  mixture  by  adding -the  food  coloring  and  cologne  to  the  water! 
Then  place  the  starch  in  a  bowl  and  slowly  add  the  mixed  liquids..  You  will  find 
that  •^Jnytk"  becomes  Increasingly  di  f  f  icul  t  to  mix.    This  necessitates  a  folding 
in  o*f  th'eCingredients. 

Cut  up  the  plastic  wrap  into  squares.  Because'it  is  difficult  to  spoon  "Umlik" 
you  will  only  be  able  to  put  approximate  amounts  of  it  on  each  square.  Just  be 
sure  that  each  student  will  have  enough  "Umlik"  to  observe  all  of  its  properties. 

2.  Collect  cologne,  food  coloring,  starch,  and  water.    Mix  13  drops  of  cologne  with 

10  drops  of  food  coloring.    To  that  add  178-  mL  of  water, 'and  1/2  box  starch.  Place 
.the  "orollk"  on  the  wax  paper. 

3.  Caution  the  children  not  to  eat  the  Urol ik,  and  demonstrate  the  correct  way  to  test 
for  odor.    Be  sure  no  students  are  allergic  to  starch/  cologne,  or  food  coloring. 

4.  Allow  students  opportunity  to  play  with  their  Uml ik.    Store  it  in  wax  paper,  inside 
of  newspaper. 
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5.  Ask  the  students- the, properties  of  Umlik.    List  on  chalkboard. 

6.  Read  and  discuss  "Some  Mysterious -Matter"  or  teacher  may  paraphrase. 

DESIRED  LEARNING  OUTCOME:    Students  shoul d> b*  .ab le  to  identify  some  properties  of  " 

'solids,and  liquids. 

*******************^^ 

DEVELOPMENT.^  lesson  CJu$T&r  2A-1    Phases  of  Matter  * 

-  *  Page  T-L62/S-77    Describing  Quicksand  C 1 5-25  mi-n.) 

PURPOSE:.    Toextend  student,  leading  of  phases  of  matter  to,  the  specific  exampJe  of 
*  quicksand. ; 

ADVANCE  PREPARATION:    Materials  -  any  media  dealing  with 

quicksand  } 


Language  Cards/Key  Signs 
safety 
danger 
ftenic 

properties 

quicksand  It 


Identl f ication  Cards 
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Background  Information  -  Quicksand  is  a  mixture  of 
loose  sand  and  water  in  which  heavy  objects  sink.  It 
is  usually  found  in  a  mass  on  the  bottom  of  streams, 
on  sand  flats,  or  near  the  mouths  of  large  rivers. 
The  underlying  layers  of  these  streams  and  shores  are 
usually  of  stiff  clay  or  o>  other  impenetrable  materi- 
als that  prevent  the  drainage  of  water  from  currents  (  

and  tides.    As  a  result,  the  collected  water  is  forced  upwarcF 
through  the  sand,  separating  and  lifting  its  grains.    The  mixture  becomes  too  un- 
stable to. support  heavy  objects. 

Quicksand  is  dangerous  because  it  looks  like  ordinary  sand,  appearing  at  sight  to 
be  solid.    Someone  caught  in  deep  quicksand  should  remain^  calm  and  should  not 
struggle.    The  danger  of  sinking  can  be  lessened  by  falling  flat  on  the  back.  It 
alsof helps  to  stretch  out'the  arms  at  right  angles  to  the  body.     In  this  position 
it  ife  possible  to  float  on  top  of  the  quicksand  to  firm  ground  nearby  and  then  slow- 
ly rpl  I  off  the  quicksand  on'to  the  firm  ground.  ) 

TEACHING  SUGGESTIONS:-  . • 

1.  View  media  on  quicksand.    Discuss  the  safety/danger  of  it,  and  what  to  do'  if  one 
gets  caught..  Discuss  the  properties  of  quicksand  and  the  phase  of  matter. 

2.  Read  and  discuss  "Describing  Quicksand"  or  teacher  may  paraphrase.'"  \  ' 

3.  Develop  a  list  of  solids,  liquids,  and  gases  in  and'around  the  school  and  home. 

DESIRED  LEARNING  OUTCOME:    Students  should  be  ab>e*to  identify  some  properties  of  solids 

and  I iquids . 

DEVELOPMENT:    Lesson  Cluster-2A-2    Phases  of  'Matter' 

Page  T-164/S-78    Gases  (15-25  min.)  J* 

PURPOSErTo< extend  student  knowledge  of  phases  of  matter  to  specific  properties  of  • 
*  *  §ases. 
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ADVANCE  PREPARATION:  Materials  -  Obtain  dry  ice, 'perfume/ 
J  *  •  .         cologne  (can  also  use  a 

«        •  %  rotten  t egg  to  introduce 

sulfur)  y 


TEACHING  SUGGESTIONS: 


-  jar 


Language  Cards/Key  Signs 
aTT   

oxygen 

carbon  dioxide 
Identification  Cards 


dr.y  ice 
perfume 
cologne 


"1.    Write  .the  words  carbon  dioxide  and  oxygen' on  the 
board.    Explain'that  the  students  will  be  investi- 
gating gases  and  their  properties.     Introduce  the 

lesson  by  pouring  C02  out  of  a  bowl  cootaining  dry   \  

ice  (caution  the  children  not  to  touch  the  ice).    Have  the  children  describe  C02< 

2'    Tnd'M^  22  t  Mdrf+arOUnd  +he  ™m>  Uns+°P  »  bottle,  of  .cologne  in  one  corner,' 
and  time  how  long  ,t  takes  for  all  students  to  smell  the  cologne.    Discuss  the 
change  of  co  ogne  from  qliquid  to  a  gas  (evaporation)  and  the  time  it  took  for  the 
V  gas  to  travel  (dissipate)  throughout  the  room.    *  '  ' 

* 

3'    andec^orSIfUd+hnlS  '°°k  *        3  93565  00  page  79 Ask  Q^stlons  about  size,  shape, 
2  ana  color  of  the  gases.  *  K 

4.  Teacher  should  paraphrase  questions  on  page  79  for  the  students  to  respond  to. 

5.  Help  the  students  to  understand  that:  som*  gases  have  color;  gases  fill  all  of  the 
space. n  a  closed  container;  gases  lighter  than  air  will  escape  when  container  lids 
are    removed.        ,  • 

6.  "1  Show  the  students  a  covered  glass  jar  and  ask  them  what  they  think  is  in  the  jar. 

They  w,||  probably,  say  »»air»«  or  '.'gas".    Ask  those  students  who  say '"Nothing"  if 
t    something  may  have  entered  the  jgr  before  the  lid  was  put  on. 

7.  Ask  the  students  to  describe  the  air  in  the  jar  and- the  air  around  them  in  terms 
of  shape,  size,  and  color.    Help  the  students  to  understand  that  qases  can  - 

-  go  anywhere  „  3 , 

-  take  up  all  the  space  around 

-  are  invisible.  1  , 
S.^ead  and  dJscuss  "Gases"  or  teacher  may  paraphrase. 

DESIRED  LEARN  I NG/OUTC0ME :.    Students  should  be  able  to  ide'ntify  some  properties  of  gases 

and -distinguish^  among  gase's,  solids,  and  liquids  on  the 
basis  of  their  properties. 

APPLICATION/  Lesson  Cluster  2A^2    Pnases  of  Matter' 

Page  T-166/S-80    Phases  of  Foods  (20-30  min.) 

PURPOSE:    To  extend  the  identification  of  phases  of  matter  to  the  preparation  of  food. 

ADVANCE  PREPARATION:    Materials  ~  paper  and  penctl  for  each  student 
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TEACHING  SUGGESTIONS:'' 


1,  /  Have  the  students  name*  foods  and  cLassify  them 

under      I  Id,  liquid  or  gas  (smell  the  food). 

✓      *  ** 

2,  Discuss  itaw  foods  are  used  , and  stored  b^sed  on  their 
phase  of  matter.     -  4  * 

,3.    H^ve  student  look  at  the  picture  on  page  80. 

Name  the  different  kinds  of  foods. and  the  phases  of 
matter  each  are  in. 


Language  Cards/ Key,  Signs 
cafeteria    ~~       f  6 
sol  id  .  "  - 

I Iqui  d 
gas 

phase  of  natter 

Identification  Cards 
(food  names) 


4.    Read  and  discuss  "Phases  of  Foods"  or  teacher  may  paraphrase. 

DESIRED  LEARNING  OUTCOME:    Students^ should  be  able  to 'identify  phases  in  which  foods 

pre  found  and  relate  these  phases  to  the  use  and  appearance 
of  the  food. 

********* **** ******* ******************************************************************* 
EVALUATION:'    Lesson  Cl-uster  2Ar2    Phases  of  Matter     '  ,  ' 


Page'  T-167/S-81    Solids,  Liguids,  and  Gases  (20-30  min.) 
PURPOSE:    To  evaluate  student  learning  in  the  I  dent  i  f  i  cat  iog  *of  phases  ^>f  matter*.^ 
TEACHING  SUGGESTIONS:    ,  'V 

1.  Read  through  the  evaluation,  describing  how  the  students  are  to  respond.  If 
necessary,  teacher  should  paraphrase  each, quest  ion  allowing  time  for  students  to 
respond  between  questions. 

2.  Allow  each  student  time. to  complete  the  evaluation. 

3.  Grade  and  "record  correct  answers  with  the  individual  student*. 

******************************^*************^************************^* ********** ******* 


4. 


\ 
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,     Le^el  4.  Urvlt  2  Exploring  Matter 

Par+  A  Properties  of  Matter.  Lesson  Cluster  2A-3 
A.    CLUSTER  OUTLINE 


Page 

Teaching  Strategies 

 .  a  

Lesson  Title          '  * 

Teaching  Time 
Suggested 

T-178 
T-172 
T-179 

Bevel opment 
App  location 
Introduction 
Eva  1 uat ion 
1 

\  What  is  Structure?. 
J  Functions  Your  Way 
Parts  of  Properties 
Structure  and  Function 

70  min. 
50  min . 
30,  ntin. 
20  min. 

I 


N0^;    TJtLl*  SlrUf"re^a\d.The  S+ructure  of  Objects  have  been  combined  into  one 
■       .r!ff°"\  ,S  Func+,on?'and  Unction  Your  WaK  have  been  combined  into  one 


B. 


MATERIALS:    See  Materials  List  on  page  T-169. 

FILMSTRIP  INFORMATION:    Frlmstrlp  Sets  II,  Materials  and  X,  Structural  Systems, 

are  appropriate  for  use  in  this  unit*. 


DEVELOPMENT:    Lesson  Cluster  2A-3    Arrangement  of  Matter 

P?ge  T-174/S-84    What  is  Structure?    (70  min.) 

PURPOSE:    To  invest  I gate-the  external  and  internal  structures  of  objects, 

PREREQUISITES:    Well  developed  hand-eye  coordination. 


ADVANCE  PREPARATION:    Materials  -  several  plastic  knives 

-  1  paring  knife,  teachers 
use    -  / 

.  -  newspaper 

,  •  '  •   -variety  of  fruits  and 

vegetables 
-'knives  and  newspaper 

-  orange,  pickle,,  cucumber, 
carrot,  tomato,  radish, 

>         (  lemon,  onion,  beet,  po- 

'  tato,  apples,  strawberry  ■ 

an'd  watermelon. are  good 
^  0       .  examples 

-  paper  and  pencl Is  * 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
investigate 
descri  be 
structure 
properties 
arrange 
externa  I 
i  nternal 

I  dent i f i cat  ton  Cards 


inside  structure 
(heading  for  bulletin 
board) 


SI 


1.    Explain  to  the  students  that  theyVill'be  investigating  the  structure  of  fruits 
and  vegetables. 


9 

ERIC 


891 
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•2,    Have  the  students  wash  the  food  and  their  hands  and  cover  their  desks  with  news- 
paper.   Demonstrate  the  propei*  use  ofknives, 

3.  Have  the  students  observe  and' feel  the  outside  structure  of  the  fruits  and  vege- 
tables.   Compare  and  contrast  di'ffecerit  external  ^rructure^s.  ' 

4.  Hava  students  look  at  the  pictures  on  page  &4.-   Explain  that  they  will  be  observing 
the  internal  structure.     Illustrate  how  to  cut  in  both  directions.    Hav^  students 
^cut  their  fruits  and  vegetable  obtaining  slices  from  end  to  end  and  slices  cut 
across.  9 

V 

5.  Allow  plenty  9f  time  for  the  students  to  rpake  drawings  of  their  slices.    Suggest  , 
that  they  first  draw  the  shape  of  the  slices  and  then  add  the  inside  structures. 

6.  Have  the  students  make  a  bulletin  board  display  about  structure.    The  students  A 
drawings  of  structure  can  be  placed  on  the  bulletin  board. \ 

7.  Read  and  discuss  "fli^at  is  Structure/1  "The  Structure  of  Objects/'  and  the  individual 
student  exploration.    Teacher  should  paraphrase  questions  for  students  to  respond  to, 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  describe  and  compare  external     -  - 

and  internal  structures  of  fruits^nd  vegetables  in  terms. 

of  how  they  are  arranged. 
********************************^^ 

APPLICATION:  , Lesson  Cluster  2A-3     Arrangement  of  Matter  * 
Page- T-178/S-88    Function  Your  Way  (59  rnin.) 

— ^  <  * 

PURPOSE:    To  discuss  the  structure  and  function  of  everyday . objects  an?  ot  the 'various 
parts  of  plants. 

* 

PREREQUISITES:    Completion  of.  lesson  cluster  and  knowffdge  of  pljpt  structure. 

ADVANCE  PREPARATION*     Materials  -  screwdriver 

-  glass 

>  •  -  tbothpick 

k  ,  -  shoe 

-  straw 


TEACHING  SUGGESTIONS:     *  ^ 

v_ 

1.  Introduce  the  term  function.    Be  sure  that .students 
understand  that(the  function  of  a  part  of  an  object 
is  what  the.part  does  or  how  the  part  acts  because 
of  its  Structure, 

2.  Have. the  students  look  at  the  pictuf&s  6n  page  87, 
Teacher  shoqld  paraphrase  the  questions. 

3.  Discuss  functions  of  the  different  parts  of  a  plant. 
Ask  students  what  is  the  function  (or  job)  of  the 

3     stem  of  a  p'l  ant?    (seeds,  roots,  leaves,  and  fruit) 


Language  Cards/Key  Signs 


function 
structure  ' 

Identification  Cards 
fruit  names-  . 
vegetable  names 
screwdriver 


toothp  ick 

tongue  depressor 

stem 

seed" 

root 

leaves  ) 
frrfSt 
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4.    Have  students  read  the  first  paragraph  on  pagel«7%  ' 

5*  3  ^r?wdr,ver  a[)d  «k  students  what  the  function  of  a  screwdriver  is/  • 

^all  the  different  functions  a  screwdriver  could  have. 

6.  FolJow  above  procedure  for  other  items,  <<T—  1  ' 

7.  Have  studentj  read  page  88  and  discuss  the  questions.  *  • 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  identify  fruit  and  vegetables 
.     •  5kin->  +heir  structure  and  function,  and' identify  intended 

functions  of  various  objects  used  by  people,  and  relate 

function  to  structure.  < 
**************"***************^^ 

INTRODUCTION:    Lesson  Cluster  2A-3   Arrangement  of  Matter 

Page  T7172/S-8'2    Pag^s  and  Properties  (30  min.) 

*  PURPOSE :  Jir^oduce  the  concept  that  M  properties  of  objects  are  determined  by  the 
^     Kind  of  matter  in  them  and  tflfe  arrangement  of  their  parts.  ' 

PREREQUISITES:*  Description  of  objects/  .?> 

ADVANCE  PREPARATION: 

.TEACHING  SUGGESTIONS?        •  -  ' 


Language  Cards/Key  Signs 
arrangement  ? 
parts 

structure  x 
I  dent! f Icat i on*  Ca rds 


1.  ,Hold  up  various  objects  in  the  classrom  and  ask  the. 

students  to  describe  how  the  parts  of  the  object  are  - 
-  4  arranged  (put).    Review  definition  of  structure  and 

function,  • 

'  •  f.      -9  '    /'  • 

2.  JHave  the  .students  look  at  the  Rictures-on  page  82.    The  teacher  should  ask  the 
italicized  questions  for  tbe  students  to  respond-  tQ..»  X  * 

•■     3.    Next  have  the  students  look  at  the  pictures  oJ  pbge  83.    The-'teacher  should  ask 
•  the  questions  tparaphrasing  may  be  necessary)  for  the  students  to  respond  to. 

DESEED  LEARNING  OUTCOME :    Students  should  be  able  to  identify  some  properties  that' are 

determined  by  the  arrangement  of  matter  in  the  object. 

E^ALUAT^ON:  /Lesson  Cluster  2A-3    Arrangement  of  Matter'     \  ,         ^  . 

4        •  U  PageT-179/S-89    Structure  and  Function 

'Vs. 

PURPOSE:    Tp  evaluate  student  performance  in  1)  naming  exterpal^and  internal  struct Jres 
2)  matching  structure  to  function,  and  3)  naming  structural  properties  relafed 
*V  to-their  function.  ... 

"ADVANCE  PREPARATION:'  Materials  V  paper, 

y    ■  TEACHING  SUGGESTIONS:         .      '     "pencil  *  •  u 

f  V  textbook  '  #  '  / 

1.  ^Read  through  the  evalWiin  with  the  students  explaining  how- Vhey  are  to  resoond 

•         ^rS^d^,qhS;l?IS5'Phra8e  qUeSti°n'  a"OW^  tl-  for  the  students  , 

2.  Alfow  time  for  each  student  to  complete \he  evaluation. 

er|c  -/  rv  zm/zvv66  .  '  . . 


Level  4  Unit  2  Exploring  Matter 
'Part  B  Earth  Matter;  Lesson  Cluster  28-1 


A,    CLUSTER  OUTLINE 
r 


♦ 

Page 

Teaching  Strategies 

i  * 

/■ 

Lesson  Title 

Teach  i  ng  *Tirq^  , 
Suggested 

T-188 
T-187 
T-190 
T-192 
T-193 

Development 

•Introduction 
•  Development 
App I i cat  ion  * 
Evaluation                  §  ~ 

Making  Layers 
What  is  a  Layer? 
A  Kind  of  Layered  Rock 
Layers    in  Trees 
Lots  of  Layers 
* 

25-45  min* 
15-25  min. 
*  15-25  min, 
.  15-25  min*1  ^ 
20-30  min. 

8,    MATERIALS:    Materials  list  on  page  T- 183  as  well  .as  the  following: 

-  films  or  frlrristrlp  on  sedimentary  rocks,  rivers,  river  mouths,    -  - 
delta  areas  ¥ 
,    -  pictures  of  layered  items  such  as  beds,  sandwiches, ' 1 asagna,  clothing 
and  rock  1  ayers  x                 v  • 

Fll!MSTR|P  INFORMATION:    Filmstrip  Se^l  1 ,  Materials'  and  X, 

appropriate  for  use  in  this  unit. 

Structural  Systems  are  • 

DEVELOPMENT:    Lesson  Cluster  2B- t    Looking  At  Layers  , 

Page  T-188/S-92    Making  Layers  (25-45  min.) 


PURPOSE:    To  allow  students  the  opportunity' to  mafce  and  observe  layering. 


ADVANCE  PREPARATION:    Materials  -  Obtain  covered  glass  jars 

for  each  ch  i  W 
.  "  smaj  I  stones 

\-  ^ —  -  garden  soil 

-find  sand 
•  -  newspaper 

TEACHING  SUGGESTIONS; 

f  t 

1 .  Denronstrate  for  students  how.  much  of  each  substance 
they  should  put  in  the  jars  but  ite>  not  shake  the  jar. 

^    Emphasize  that  only  1/3 -of  the  jar  should  be  filled 
wi  th  so  I i  ds . 

2,  Remind  students  to. put  on  the  tops  (lids)  of  thefr  jars 
tightly  to  avoid  spills. 


^Language  Cards/Key  Signs 
layers 
sett fe 
layering  ■ 
sediment 

Identification  Cards 

stone/pebble 

soil 

sand 

jar  * 

lid 


n^^c 


3,    "Have  studehts  go  to  the  supply  table  and  fill  their  jars.    Also  have  studentscover 
their  desks  witjj  newspaper.  f 
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4.  ,  kHave  the1  students  pla'pe.a  layer'o*  each  of  sand,  soil,  and  pebbles  in  their  jar 
(the  children  determi  ne:  the,  ord^T ) .  Fill  ^ach  jar  with  water  and  cap  it.  Have 
the  student  draw  a  ^before"  picture.  ,  / 

•    5.    Allow  the  student^  vigorously  S'hake  thei  r  jars,  and  .observe  the  settling/sediments 
in  the  jar.  "Once  everything  has  settled  (fine  particles  may  remain  floating),  have 
*  -the  students  draw  an  "afterV  picture-    AJiow  the  jars  to  stand  overnight.  Compare 
the  drawings*  and  the  settled  jar.  A  . 

•  *  \  -  -    ;  - 

§.    Provide  -time  fpr  students  to  compare  their  drawings.    Be  sure  students  understand 
thp  concept  of  Layers. 

7.  fead  and  discuss  "Making  Layers".    Teacher  should  paraphrase.         '  * 

8.  Show  fiimstrip  on  ''Layered  Structures11. 

U  . 
♦DESIRED  LEARNING  OUTCOME:    The  students  should  be  abte  to  identify  youngest ^and  * 
y  oldest  layers  thcit  settle  out  of  the  mixture  and'rfelate 

properties  of  solids  to  the  order  in  which  they  settle. 

INTRODUCTION:    2Br1    Looking  At  Layers     •  .  L,  '  " 

'        Page  T-187/S-91    What  Is  a  Layer?    <  15-25  ml"n.) 

PURPOSE:    To -introduce  the  term  layer  and  concepts  related  to -.the  layered\tructure'of 
some  matter.  .  ^ 


ADVANCE  PREPARAT 1 01 


>N:   .Materials  -  pictures  of  beds",  sand- 
wiches, foods  (I  i  ke 
VNN         '  *  lasagna),  clothes,  and 

„  tJ  ^  rock  layers 

-  magazines 

.'  -  poster  board 

-  glue 

-  scissors 


TEACHING  SUGGESTIONS 
1 


Language  Cards/Key  Siqn,s 
layer 

properties 
p  i  l-ed 
I  int 
go  1 1  age 


Identi  f  i  cat  ionf  Cards 


4, 
5. 


Explain  to  the  children  that  they  will  be  investigating  the  structiir^o flayers. 

Have  the  children  observe  the  collected  pictures  and  count  layers.  Discuss' the  con- 
cept of    old^t"  and  "youngest"  layers/and  how  it^can  be  determined. 

Make  certain  that  the  students  understand  that  a  layer' is  a  thickness  of  matter 
over  or  under  another  thickness.  _  ,  .  ' 

v 

Read  and  discuss  "What  Is  a  Layer?"  or  teacher  may  paraphrase/  | 


Pass  out  magazines.    Have  students  find  pictures  of  objects  that  have  layers.  When 
finished  introduce  the  term  'collage'.    Have  students  make  a  collage  of  layered 
structures  on    poster  board. 

-OESIRED  LEARNING  OUTCOME :    The  students  should  be,  able^to  identify  layered  objects,  f 

determine  the  number  of  layers,  and  describgpthe  order  in 
which  the  layers  were  formed. 

-  —  *   .  j 


*  68 

\ 

 '_   Ztut    •  ■  ■■  \Ml 


^DEVELOPMENT:    Lesson  Cluster  2B-1    Looking  at  Layers 

'      "  Page  T-190/S-94    A  Kind  of  Layered  Rock  (15-25  mfr>.) 

PURPOSE:  To  extend fwhat  has  be,en  learned  about  the  settling-out  of  solid  layers  from 
a  mixture  of  sol  ids  and  water  in  a  jar  to  the  formation  of  sedimentary  rock 
as' it  occurs  in  material s^t  -the  mouth  of  a  river. 

PREREQUISITES;  .  Experience  .with  dirt  in  moving  bodies  of  waterT 

ADVANCE  PREPARATION:  Materials-  films  or  filmstrips  on 

*   '  sedimentjary  rocks,  rivers, 

-        '  m       civer  mouth,  delta  areas 

-  samp  I es  of  sha le,  A  ime- 
stone,  sandstone,  ' 
conglomerate 


TEACHING  SUGGESTIONS: 

1.  A I  low  Students  tim^  to  view  films,  read  books;  and 
filmstrips  on  sedimentary  rock'sr-,"Yi  v&rs ,  delta  areas, 
(ri  ver\  mouths) .  a 

2.  Introduce  the  lesson  by  explaining  to  theStudents 
that  thQ  layers  they  ^saw  form  in  their  jars  arfe 
simi  lar  to  a  way  a  certain-  kind  of  rock  forms? 


Language  Cards/Key  Signs 


del  ta 
river 
mouth 
sed  iment 
bits 

sedimentary 
roc^s 


Identification  Cards 


sandstone 
shale' ^- 
c^ngl6m£rate 
I  imesforie  ' 


r5: 


Explain  what  sediment  is  (solid  matter  that  .settles  to  the  bottom  of  a  Liquid). 
Ask  students  if  they  have  even    seen  sediment  before?    (Refer  back  to  jar!) 

Through  the  use  of  illustrations,  show  th/students  how  sedimentary  rpck  is  formed 
Be  certain  students  understand  that  sedHrent  can  build  up  on  th,e  bottom  of  a  river' 
or  at  its  mouth.  ■  (Def  in*  mouty  o>f  river  as  the  place'. where  the  river  meets  the 
ocean. T 

Circulate  some  samples  of  sedimentary  rpck  and  magnifiers  for  students  to  observe. 


6.    Read  and  discuss  pages  94-95.  .Teacher  should  paraphrase  questions  for  students 
to  respond  to.  •  ~  , 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  describe  sedimentary  rock 

and  how  it  forms. 

APPLICATION*     Lesson  Cluster  2B-1    Lookiryq  at  Layers     ■  J 
page  T-192/S-96    Layers  in  Trees  (15-25  min.)* 

,         :   \ 


PREREQUISITES: 


PURPOSE:    To  apply  student  knowledge  of  layers  and  growth  rings  in  trees. 

Field  trips  *Jo  arboretums*  or  nature  trails  shearing  cross  sections  of 
trees.  '  * 


\ 
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Language  Cands/Key  Signs 

rings 

growth 

*      •  • 

Identification  Cards 
(names  of  trees ) 
(names  of  fruits; 
.and  vegetables  with 
rings/layers ) 


>  ADVANCE  PREPARATION:    Materials  -  ObtaTn  cros»  sectional 

siic^of  a  variety  of 
^.  trees,  aad  f  i  fms  on  * 

the  growth  of  trees . 

TEACHING.  SUGGESTIONS:  '  *' 

J.    A!  low  students  *ime'xto  view  the  media  and  samples 
of  the  growth  of  trees.  ^*  x 

8.    Have  students  count  growth  rings  and  compare  the 

size  of  growth  rings  amongst  samples.    Have  studenjfs 
deci.de  which  are  the  youngest  and  oldest  rings. 

3.    Ttead  and  "discuss  "Layers  in  Threes."    Teacher  should  paraphrase  questions  for 
^udents  to  respond  to.  / 

DESIRED  LEARNING  OUTCOME :    Students  -should  be  able  to  .count  growth  Ugs  ir>  trees  and 

^termine  -the  youngest  and  oldest  rings.  • 

•  i 

EVALUATION:    Le'sson  Cluster  2B-1     .Looking  at  Layers 

\Page  T-193/S-97    Lots  of  Layers  (20-30  min.) 

PURPOSE:  To  evaluate  student  performance  in  .CI )  drawing  layered  objects,  (2) 'Identify- 
ing river  flow  and  location  of  sediment  and  build-up,  and  03)  listing  proper- 
ties of  sedimentary  rock.  J 

REACHING  SUGGESTIONS: 

1.  (  Read  through^the  evaluation  with  the  children,  describing  the  responses 'they -are 
'•expected  to  make.     If  necessary  teacher  should  paraphrase  each  question,  allowing 

^time  for  the  students,  to  respond  between  questions. 

t 

2.  AIJow  each  child  time. to  finish  the  evaluation.'   •  * 

3.  Grade  and  record  correct  responses  wrfh  each  individual  child. 
******************%**********************^ 
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Level  4  Unit  2  Exploring  Matter 
~  Part  B  Earth  Matter/  Lesson  Cluster  2B-2 

A.    CLUSTER  OUTLINE/  '     %  < 

•  ■*  V 


Page 


Teaching  Strategies, 


Lesson  Title 


Teaching  Time 
Suggested 


T-202 
T-200 
T-206 
T-204 
T-208 
T-210 


-  Development 
I  ntrodijction 
Qeve lopment 
Development 
Appl i cat! on. 
Eva  I  uation 


Rock  Particles 
Kinds »of  Rocks 
(Crystals 

Observing  Crystals 
Ores 

Rocks  and  Minerals, 


15-25  min, 
20t50  min, 
15-25  min. 
30-45  min. 
15-25  min. 
15-25  min. 


B.    MATERIALS:    Materials  list  on  T-196  and  197. 

F I  LNJSTR  I P  INFORMATION:    Filmstrip  Set  J  I ,  Materials  and  X,  Structural  Systerps,  are 

appropriate  for  use  in  this  unjt.  f 


Ins  t  de 


Rocks 
Rock  Particles 


(15-25  min.) 


DEVELOPMENTS.    2B-3  Lookfng 

\F^ge  T-202/S-99 

PURPOSE:    To  investigate  the  corrpositfon  of  rocks  (minerals). 

ADVANCE  PREPARATION:    Materials  -  white  paper 

'  -  magnifying  glasses 

For  instructions  on  how  to  prepare  bags  of  mineral  par-i 
tides,  see  Materials  List  for  Cluster  B-2.  , 

Place  the  prepared  bags  of  crushed  rock,  the  white  . 
,  paper,  and  the  toothpicks 'on  a  central  I y- located  table 
where  the  students*  may  easily  obtain  them  duriWg  class. 

If  you  have  not  already  collected  some  rock  and  mineral 
books,  obt*ff?T*some  at  this  tim$  to  aid  the  students'  in 
their  investigation  6***mrnera I s .    Find  some  children's 
books  about  minerals.    Also  look  for  some  books  about 
.  -    minerals  in  the  adujt  section  of  the  library.,.  Some  them 
photographs  of  jninerate  that  the  students  <ban 'en joy  and 
is  above  thei  r  -  level , 


Language  Cards/Key  Signs 
composition 
safety  * 

mineral  ^ 

Identification  karris 
sand 

'mineral  names 
hammer 

safety  goggles 
plastic  logs 


will  ha>/e  -  fexce  1 1  en  t  co  I  oreil 
learn  from  even  if  the  text 


Background  Information  -  Minerals  the  basic  content  of  rocks.    A  single  rock  may 
contain  a  variety  of* minerals.    A  mineral  possesses  a  unique  set  of  properties  such 
as^hardness  and  color.    Distinctive  properties^  mlrrerals  also  .include  luster,  or  i 
the  vtey  in  which  a  mineral*  ref  lects  I  ight,  specific  gravity,  or  the  mineral's     "  ^ 
weight  in  relation  to  the  weight  of\th)e  same  volume  of  water,  and  cleavage,  or  the  \ 
way  in  which^a  mineral  usually  splits  along  planes  pro&fcing  srrqoth  surfaces^  T 
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TEACHING  SUGGESTIONS;.  C 

v 

1.  Introduce  the  lesson  by,  reviewing  with  the' students  that  parts  of  an  object  and  how 
they  are  arranged  ris  called  structure  of  an 'object.    Remind  the  students  that,  ' 
befbre^they  observed  the  outside  and  inside  structure  of  fruits,  gnd  vegetables.  * 

•  Also  remind  the  students  that  In  Earlier  lessons  they  observed  the  outside  (ex- 
ternal h structure  of  rocks.       .  .  # 

2.  Explain  that  in  this  lesson,  they  will  observe  the  inside  (internal  L structure  of 
rocks.  ' 

* 

3.  Tell  the  students  they  wW  I  be?  investigating  minerals  that  compose  rocks.  Stress 
.that  particlqs  of  minerals  are  found  in  rochfs.  ,  The  particles  always  show  the  same 

properties.  '    -  " 
*~ 

4.  *  £llow  J-he  students  time  to  observe  their  rock  samples.  „  Have  them  separate  out  the 

minerals  into  piles.    Discuss  the  properties  of  the  piles. 

5.  Have  the  student  bag  individual  piles  into  a  elass  bagyo/1 similar  minerals  (have 
them  try  to  search  books  .to  identify  the  minerals).  J" 

6.  Read  and  discuss  "Rock  Particles."    Teacher  should  paraphrase  questions  for  students 
to  respond  to: 

DESIRED  LEARNING  OUTCOME :r   Students  should  be  able  to  distinguish  among1 several  minerals 

by  comparing  their  observable  properties. 
************************************************ *^^ 

■  <* 

%  * 
INTRODUCTION:.  28-2    Looking  lngi3e  Rocks  ,  > 

Page  T-200/S-98    Kinds  of  Rocks  (20-30  min. )  y 

r 

PURPOSE:    To  review  formation  6f  sedimentary  rocks  and  to  introduce  igneous  and  1heta- 
,  morphic  rocks. 

ADVANCE  PREPARATION: 


Background  Information  -  Rocks  are  divided  into  three  major  groups  based  on  how  the 
rocks  formed:  sedimentary,  igneous,  and  metamorphic,         i  "  . 

Sedimentary  rocks  form. from  layers  of  sediment  that  Are  cemented  under 'great 
pressure.         *  "  ' 

i 

Shale,  an  example  of  a  smooth,  finely-textured  sedimentary  rock,  is  primarily  com- 
posed of  consolidated  clay  layers*    Conglomerate,  another  sedimentary  rock^  can  be 
.  recognized  by  its  rounded  pebbles  embedded  irfjh^iine  ^andy  matteV.  Limestone, 
, whose  layers  are  rafefy  vistble  in  samples^  ts  usually  formed  in  a- sea  environment. 
It  forms  either  from  the  remains  of  small  ahimafs  that  contained  calcite.or  from 
dissolved  'calcite  that  has  come  out  of  the  wat^r.  ( 

Igneous  rocks  form  from  magtna,  or  Jhe  hot  liquid  minpral  matter  tharT  is  inside  the 
ear-th.     Igneous  rocks  may  be  divided  into  two  groups  based  on  where  the  ma,gma  from 
which'they  formed  solidified.  \  ^ 

Igneous  rocks  formed  'from  magma  that  slowly  cooled  and  hardened  benefeth  the  earth's 
surface  are-called  intrusive  igneous  rocks,.    They  may  be  identified  by  their  observ- 
able mineral  particles  an/J  large  crystals.    Granite  is  the  most  common  irttrusive 
igneous  rock. 
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^Extrusive  ignepus  rocks  are  those  formed  frorn  magmajhiat ^quickly  cooled  after 
reaching  the  earth's  surface  through  volcanoes  of  narrow  cracks.  'These  rocks  have 
.microscopic  crystals.  rRhyolite  is  an  example-«£  an  extrusive  igneous  rock.     It  has" 
the  same  composition-as  granite,  but  differs  from  granite  in  the  size  of  its  mineral 
particles.  ^ 

Metamorphic  rocks  w,ere  originally  igneous  or  sedimentary  rocks  buried  deep  in  the 
earth.    Due  to  tremendous  pressure  and  heat  within  the  earth,  the  rocks  changed. 

Materials  -  a  variety  of  rock  samples  and  media  related 
'  to  rocks  * 


TEACHING  SUGGESTIONS;        -  ; 
>  *  *  . 

1.  Allow, -the  students  ample  time  to  browse  through 'the 
rock  media  and  samples.    Discuss  the  observations 

' of  the  chi I dren .  - 

2.  Allow  .the  students  time  to  group  the  rock  samples 
into  three  sets.    Discuss  the  grouping  of  the  rocKs  ' 
and  properties  of  each  group. 

3.  Go  outside  and  ihave  the  children  coj  lect  a  variety 
of  rocks.    Visit  a  rock  shop,  quarry;  cement  company. 

-4..  Have  students  read  pages  38-99  or  teacher  may 
paraphrase. 

v  * 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able 

to  distinguish  the  three  major 
categories  of  rock  on  the  basis 
of  how  it  was  formed. 

******************* t****************************************. 


Language  Cards/Key  Signs 
formation 

deposited 'pressure 

sedimentary 

igneous 

jnetamorphic 

properties' 

f' 

Identification  Cards 

I imestone 

gran  i te  . 

slate 

shist 

quartz 

shKny 

striped 

rough  \_ 

smooth 


*************************** 


DEVELOPMENT:    28-2    Looking  Inside  Rocks  \ 

Page  T-204/S-101  /Observing  Crystals  C30-45  min.) 


\ 


PURPOSE:    To  extend  investigation  of  minerals. to  the  exploratLon  of  crystals. 

ADVANCE. PREPARAT ION:    Buy  a  small  box  of  borax  in  the  laundry  detergent  section  of  the 
supermarket.    There  are  at  least  two  nationally  advertised  brand?  avai lable.  Read 
the  label  on  the  box  to  make  sure  that  you  purchase  pure  bora*  rather  than  a  deter- 
gent that  contains  borax.    Also  read  the  precautions  on  the  box.     *  1  , 
Put  one-half  c^up  of  borax  into  each  of  the  plastic  sandwich  bags  and  close  each 
bag  with  a  twist-tie.    Then  wash  your  hands.    Gather  small  jars  from  among  those 
that  you  saved  from  Making  payers  or  ask  students  to  bring  in  the  jars  from  homS. 
Small  relish,  mustard,  jelly,  or  peanut  butter  jars  with  a  226  to  330  gram  capacity 
are  of  sufficient  size  for  the  quantities  of  borax  and  hot  water  that  are  given. 
If  larger  jars  are  used,  more  of  each  materials  will  be  required  for  crystal  for- 
mation. * 

Cut  12  cm  lengths  of  string.     If  class  time  is  limited,  you  can  tie  the  pencils 
and  paper  clips  to  the  strings  as  shown  in  the  illustration  on  page  101,  rather  than 
have*  the  students  do  it.  4 4 

Collect  the  newspapers,  paper  clips,  hand  lenses,  *and  plastic  spoons'. 
Set  up  the  hot  plate  In  a  safe  place  away  from  the  studfejits 'where  you  can  heat 
the  water.    Fill  the  kettle  with  the  designated  amount  of  water  and  place  it  nparby. 
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Clear  spaces  around  the  classroom  where  'the  filled  jags  may  be  p^lac'eifat 

the  end  of  the  lesson.    Choose  locations  that  are  out  of  the  general  traffic  pat- 
terns, but  that  tare  -easi  ly  accessible  to  the  students,  when  thay  observe  their  jars. 

To  prepare  f oh.  the  demonstration  part  of  the  lesson,  set  up  the  projector.  Put 
one  spoonful  of-salol   in  the  dish  on  the  stage  of  the  projector, 

If  you  have  not  already  collected  some  rock  an<f  miper^l  books',  obtain  some  at 
this  time  to  aid  the 'students  in  their  investigation  of  crystals.    Find  some  chil- 
dren^ books  about  crysta I s .    A I  so,  look  for  some  books  about  crystal  in  the  adult 
section  of  the,  library.    Som^of  them  will  have  excejjjejnt  colored  photographs  of 
crystals  that  the  students  can  pnjoy  and  learn  from  even  if  the  text  ts  above  their 
I  eye  I .  )  - 


Materials  -  Direction,  chart,  newspaper,  pencils,  string,  spoons,  bags  of  borax, 
,  hand  lerrs,  paper  ,  / 


.J 


SAFETY  ALERTS: 


Caution  the  students  who  bring  in  <5^ass  jars  to  wrap -them  ir>  paper  toweling  or 
cloth  before  bringing  them  to  school.^  Also,  adviSe  them  not  to  run  while  they 
are  carrying  the  jars.'  , 


2.  Provide  a  special  place  in  the  room  where  the  jars  may  be  kept^ntil  the  stu- 
dents ,use  them*  Do  not  permit  the  students  to  keep  glass  jars  in  their  desks 
where  the  jars  may  get  broken  and  cause  cuts.' 

«  * 

3.  Read  the  caution  or  warning  on  the  box  of  bor^    Do  not  permit  the  students  to 
touch  the  borax  with  their  hands*.    Allow  them  only  to  'use  a  spoon  t<^»ansfer 
borax  to  the  jars.    Warn  the  students  of  the  danger  cff  putting'their  hands  near 
ffieir  eyes  or  mouths  or  on  their  faces  during  the  activity.    P^pvide  time  for 
them  to  wash  their  hands  as  soon  as  they  have  completed  the  lesson.   ftfee  sure 
that  you  wash  your  hands,  too. 

4.  Warn  the  students  against  touching  the  hot  jars  while  they  are  adding  borax 
to  the  water. 

5.  Do  not  permit  the  students  to  Dour  hot  water  into  jars  or  to  carry  hot  jars  to 
the  places  where  the  jars  will  be  left  to  cool.  You  should  be  the  only  one  to 
do  either  of  these  things,  using  pot  holders. 

Background  Information  -  Some  minerals  are  in  the  form  of  crystals^.    Crystal  faces, 
or  surfaces,  form  where  they  have  room  to  grow,  such  as  in  a  rock  cavity.  Crystal 
facss  that'  occur, natural ly  should  not  be  confused  with  the  cleavagd  faces,  or  flat 
'  /reflective  surfaces,  that  result  when  minerals  split.  * 

/    'Crystals  can  usually  be  identified  by  their  shapes.    They  may  be  classified  into 
s    six  basic  systems. 


TEACHING  SUGGESTIONS: 

■] .    ^introduce  the  lesson  by  explaining  that  they  will  De 
making  crystals:    Name  all  apparatus  and  caution  the 
children  on  the  handling  of  borax.    Make  Sure  that 
students  understand  that  minerals  are  sometime^  in  the 
form  of  Crystals  and  that  they  are  aware  Of  the  proper- 
ties of  aj I  crysta Is.  ✓ 
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Language  Cards/Key  Signs 

safety 

sol ut itfn 

saturated 

crysta I s 


ir 
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2.  Go  ov^r  the  safety  factors  concerning  Making  of 
Crystals.  , 

3.  Place  direction  chart  for  students  to  view.  Go  over 
di rections*with  students.  Make  certain  all  students 
understand  clearly  what  they  are  to  do. 


4. 


6. 


Hold  up  a  plastic  bag  of  borax  and  a  spoon  and  caution 
the  students  to  use  a  spoon  -when  they  take  borax  out 
of  the  bag.    Demonstrate  the  procedure.      .  . 

Remind  students  to  keep  hands  away  from  their  faces 
and  not^to  touch  the  jar^  of  hot  water. 

Fill  the  jars  with  3/4  cup  of  hot  water  and  del iver  to 
children.  <* 

Have  the  students  set  up  their  apparatus  (the  string  and.  clip^go  in  the  watej-  last). 
Allow  them  to  stir  in  the  borax.    Students  should  use  picture  on  page  101  as  a  « 
guide  and  fc^How  direction  chart  f^r  making  crystals. 


identification  Cards 
borax,  * 
paper  cl ip 
penci I  ,  , 

string  #  y 
hand' I ens/magnj f y i ng 

glass 
olcfsflc  spooon  x 
pot  holders      *  *.  -<*<\ 
jar    %  *  w 

newspaper 
water  heater 
salol 


When  borax  begins  to  settle  to  the  bottom  Csolution  is  saturated),  put  the  Daper 
-c  I  i>p  in  and  allow  the  solution  to  sit  undisturbed.    Crystals  will  form  as  the 
water  cools,  allow  children  to  observe  and  draw  their  crystal  formation. 

9.    Caution  students  about* disturbing  the  jars  when  they  observe  with  hand  lenses. 


10.  Show  how  salol  crystals  melt  and  reform  when  cooled. 

11.  Read  and  discuss  "Observing  Crystals".    Have  sfudent£  list  several  properties  of 
their  crystal  formations  on  the  board.  Discuss. 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  describe  the  formation  and  pro- 
perties of  borax  and  salO,4  crystals. 
********************^****************************^ 


DEVELOPMENT:    2B-2    Looking  Inside  Rocks  ^ 
Page  T-206/S-102    Crystals  115-25  min.) 

PURPOSE:    To  extend  the  exploration  of  crystals  to  'mi  nera  I  sthat  are  in  the  form  of 
crystals. 


PREREQUISITES:    Experience  wfth  rock  shapes 

% 


ADVANCE  PREPARATION: 


Materia  I s  -  Fu I f  i I  I  .the  prerequl si  te 
for  a  I  I  students . 

-  media  about  crystals, 
Including  actual  samples 
of  a  variety  qi  crystals 

-  black  construction  paper 

-  hand  I enses 


Language  Cards/Key  Signs 
symmetrica  I  , 
surfaces 
crysta 1  c I umps 

Identification  Cards 
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.    TEACHING  SUGGESTIONS:  *  *  , 

i 

4  1.    Allow  students  ample  time  to  view  the  media  and  interact  with  the  samples.  Black 
construction  paper  and'hand  lenses  will  best  allow  visibility  of  salt  crystals. 
Discuss  crystals  with  the  children.    Stress  that  crystals  have  smooth,  flat  sur- 
faces and  straight  edges. 

.  2.    Read  and  discuss  "Crystals".    Teacher  khoui d  papraghrase  questions  for  students  to 
respond  to.  • 

3.    Retain  crystal^  for  thfe  building  o£  a  collection. 

DfSIREQTEARNING  OUTCOME:    Students  should^baAble  to  describe  crystals  by  comparing 

color,  -texture,  fi'a^Tress,  symmetry,  and  straight  edges. 
***********************j*********************^ 


APPLICATION:    2B-2    LooKing  Inside  RocRs  •  : 
Page  T-208/S-103    Ores  (15-25  min.) 

^  PURPOSE:    To«.i  ntroduce  and  expand  to  minerals  containing  large  amounts  of  metal  ores. 

'     .  C   

PREREQUISITES:     Experience  With  min§s  and  metals.  * 


ADVANCE  PREPARATION:    Materials  -  obtain  samples  of  ores,  and 

-media  on  mining,  processing 
and  tjse  of  metals 

TEACHING  SUGGESTIONS:        ■  ~  . 

1.    Allow  students  ample  time  to  interact  with  the  media 
and  ore  samples.    Discuss  question  and  observation. 

v^.    Read  and  discuss,  "Ores"  or  teacher  may  paraphrase. 
Stress  that  metals  are  found  in  some  minerals,  that 
they  are  mined  deep  in  the  earth*or  near  the  earth's 
.  surface. 

3.    Tour  the  schopl  and  identify  metals  and  the  ores  they 
,  came  from.  -  . 


Language  Cards/Key  Signs 

meta  I 

mineral 

oruer 

mines 

P I  ts  \ 

Identification  Cards 

copper  * 

go-Id 

i  ron 

mercury 

uranium  fl 
nickel 

platinum  »  ,  c 

silver 

z  i  nc 

aluminum 
lead 


.DESIRED  "LEARNING- OUTCOME:     Stbidents  should  be  able  to 

identify  metals  and  the  ores   

they  came  from,  as  well  as  to 
m>  >    describe  the  mining  and  processing  of  some  ores  into  useful 

objects. 

******************** ************* ****************************************************** 


EVALUATION:  ,  2B-2    Looking  Inside  Rocks 

,  "         Page  T-210/S-K)4    Rocks  and  Minerals  (15-25  min.) 

PURPOSE:    To  evaluate  student  performance  ip  (1)  matching  rocks  and  minerals  to  their 
properties,  and  (2)  list  properties  of  rocks,  minerals,  ores,  and  crystals. 

TEACHING  SUGGESTIONS: 


1.    Read  through  the  evaluation  and  describe  the  type  of  responses  required.  If 

necessary  teachor  should  paraphrase  each  question,  allowing  time  for  the  students 
to  respond  between  questions.  y 

-2.    Allow  each  student  time  to  complete  the  evaluation. 


3.  Grad 
******** 
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d  record  correct  responses  with  each  individual  student.  , 
************************************************************* 
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,   .      *  Level  4  Unit  3  Patterns  . 

\ 

Part' A  Recognizing  Patterns,  Lesson  Cluster  3A-1 
A.    CLUSTER  OUTLINE  -  . 


Page 

Teaching  Strategic 

Lesion  Title 

Teach i ng  Time / 
Suggested 

T-260 

Enrichment 

•  * 

Rhythm  Patterns 

°  20-35  min*.  * 

T-259 

Development 

Patterns  of  Motion 

15-25  min. 

T-257 

Development 

Making  Patterns 

20-30  min. 

T-262 

Appl icatlon 

People  Use  Patterns 

3  15-25  min. 

T-258 

Deve lopment 

Symmetrical  Patterns 

15-25  mi  a,  . 

T-256  : 

1 ntroduction  t 

A  Look  at  Patterns* 

20-30  min.  ■ 

>-263- 

Eval uatlon 

Recognizing  Patterns 

30-45  min. 

NOTE-:    Enrichment  lesson  fs  optional. 

B.    MATERIALS;    See  Materials  List  .on  page  T-253,    .  ' 

» 

FILMSTRIP  INFORMATION:    Filmstrip  Sets  X,  Structural  Systems  and  X\ ,  Motion  and 

Change,  are  appropriate  for  use  in  this  unit. 

 :  ■ — ■  '    *  4t 


ENRICHMENT: 


f 

Lesson  Cluster  3A-1    What  is  a  Pattern?  Optional 
Page  T-260  Rhythm  Patterns  (20-30  min.) 


PURPOSE:    To'expand  the  students  study  of  patterns  to  the  rhythm  patterns  of  -music. 
PREREQUISITES:    Enough  usable  hearing  to  discriminate  between  rhythmic  patterns. 
ADVANCE  PREPARATION:    Materials  - 


1.  Obtain  rhythm  instruments  and  a  metronome. 

2.  '  Obtain  rock  music  and  a  record  player  (headsets 

for  all- the  children  will  help.)    Select*  records 
•  with  an  easily  detected  rhythm  in  the  chorus  or 
refrain  if  you  plan  to  use  recorded  music  for 
this  lesson.  Use,  impossible,  popular  songs  with 
which  the  students  are  familiar.     If  not  possible, 
try  to  get  a  recording  bf  Ravel fs* "Bolero." 

TEACHING  SUGGESTIONS: 

1,  Introduce  the  musical  -Instruments  by  name.  Allow 
—  children  the  choice  of  instrument. 

2.  Explain  the  musical  staff  and  how  to  recognize  and 
counj  beats.    The  teacher  or  the  metronome 'can  serve 
as  »tthe  pace  setter.  '    -  / 


77 


Language  Cards/Key  Signs 

music 

pattern 

beat 

rhythm 

i  nstrument 

notes 

Identification  Cards. 
instrument 

blocks 

cymbals  [\ 

tambourine 

metronome 


30-  * 


<4V 


/ 


3.  Practice  following  the  beat  in  various  patterns  of  rhythm.      •       '  \  *  *  . 

4.  Listen  to  rock  records  and  allow  the  chWen  time  to  discover  the  beat  and  follow" 
IT  wjtn  their  instruments.        *  \ 

DESIRED  LEARNING  OUTCOME :     Students  should  be  able  to  recognize  and  reproduce  rhythmic 

•  .  patterns. 
******************************^ 

DEVELOPMENT:     3A-1    What  Is  a  Pattern?  •  ,  V 

Page  T-259/S- 133    Patterns  of  Motion- (20-30  min  /'  s 


PURPOSE:    Td  introduce  students  to  patterns  of  motion  and  the  record  tracks  they.leaveT 
PREREOUISJTES:    Observation  of  footprints  of  a  variety  of  animals 
ADVANCE  PREPARATION:  None 
TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 


tra$k 
footpri  nt 
record 


Identification  Ca 
highway    tire  tracks' 
eros  ion 

windshield  wipers 
animal  tracks 
(examples  of  other 
f indingsj 


1^-vlak§*a  •trip  around  fhe  rabm,  school,  "and  schoolyard 
¥i  rooking  for  records  of  patterns  of  motion.  Explain 
that  the  way  objects  arp  put  (positioned)  in  a  group 
makes  (forms)  a  pattern .  ,  \ 

2.    Return  to  the  classroom  and  list  records  and  the  type 
of  object  leaving  the  record  of  the  pattern  of  motion. 

\  <  Have  students  look  at  the  pictures  on  page  133.  -  Ask 
studenfs  what  moving  object  made  each  pattern  of 
motion?  'What  happened  again  and  again  to  made; the  pattern? 

4.  Make  sure  students  understand  the  distinctions  between  patterns  of  motion  that 
leave  records  and  patterns  of  motion  that  do  not  leave  a  record. 

5.  Have  students  read  page  133.    Teacher  should  paraphrase  the  2  fast  guestions  on 
the  page. 

DESIRED  LEARNING  OUTCOME*    Students  should  be  able  to  identify  and  describe  patterns  , 

of  motion  and  the  records  they  leave 

*************************^ 

DEVELOPMENT:  3Ar1    Whdt  Is  a  Pattern? 

♦   "  Page  T-257/S-131   ^Making  Patterns  (20-30  min.) 

f  .  -  *  t*,«       *  ' 

PURPOSE:    To  allow  th£*ch1  ftjren  an  opportunity  to  make  their  own  patterns. 

PREREQUISITES;    Seguencing  ability 

ADVANCE  PREPARATION:    Materials  - 


1.    Obtain  2  tipi  shapes,  2  circles,  2  parallelograms, 
2  pentagonal  shapes  per  child,  (see  student  te*t 
page  131)  of  varying  colors . 


Language  Cards/Key  Signs 
arrange  shape, 
pattern 
relative 
re  I ated 
s  i  ze 
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TEACHING  SUGGESTIONS: 


identification  Cards'  \ 
 ^  


1.  Show  students  your  set  of  shapes.     Insl^uct  your 
students  to  make  a  set  for  themselves.    They  are  '  • 
to  use  2  different  colors  and  cut  out  5  shapes.    Stress  that  the  shapes  can  be  all 
the  same  or  all  different*    They  dart  vary  in  sfze.    Encourage  imagination. 

2.  Allow  time,  for  the  chlldrelT^to  create  patterns.    Circulate  around  the  room  and  help 
when  necessary .    Review  definition  of  pattern.  ^ 

i  i 

3.  Allow  for  more  than  one  student  to  work  together,  combining  th£ir  shapes  ?pto  more 
intricate  patterns.  -  *  ^  -y 

4.  '  Have,  the  children  describe  their  pattern^  to  the  rest  of  the  class.    As  one  child 

describes  the  pattern,  see  If  the, other  students- can  make  the  p&ttern  from  their 
shapes  arid  his/her  description.  '  ^ 

5.  Read  and  discuss,  "Making  Patterns"  or  teacher  may  paraphrase. 

\S  •  .  * — 

DESIRED  LEARNING  OUTCOME:  ^  Students  should  recognize  positions  of  objects  are  related 

to  formhng  patterns.    They 'should  be  able  to  make  and  des- 
,  cribe  patterns. 

*********************%*** ******************************** ******************************* 

APPLICATION:    3A-1    What  I sr  a  Pattern?       >  ** 
Page  T-262/S-134    People  Use  Patterns  (15-25  min.) 

PURPOSE:    To  apply  student  knowledge  of  patterns  of  daily  life.  v 

ADVANCE  PREPARATION:'  None.  > 

TEACHING  SUGGEST  1 0N$; 


1.    Read  and  tiiscuss  "People  Use  Patterns"  or  students 
should  look  at  pictures  ^and  while  teacher  paraphrases 
questions  for  students  to  respond  to.  '     .  . 


Language  Cards/Key  Signs 
dai  I  y 
pattern 


Identification  Cards 
types  of  patterns 


2.  Allow  the  children  ,ti«e  to  i nvent/remember  patterns  they 

have  «^een  *  in.  the  home,  school,  etc.    List  these  on  th^  board.  s 

3.  Allow  students' the  chojce  of  patterns*to  draw  and  have  th^n  draJKan  example  of 
patterns  they  have  developed. 

* 

DESIRED. LEARNING  OUTCOME:    Students  should^  be  able  to  identify  patterns  in  their  daily 

I i  fe.  * 
*******,**************  *************  **********,**********************  ***********  ********** 

e  • 

DEVELOPMENT:    3A-1    What  Is  a  Pattern? 

Page  T-258/S-132    Symmetrical  Pattern '( 1.5-25  mi n. ) 

PURPOSE:    To  enable  students  to  discriminate  between  patterns  that        symmetrical  and 
asymmetrical.  .  ..  "* 
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PREREQUISITES:    Same  and  different  -  concept  of  £. 

ADVANCE  PREPARATION:    Materials  -construction  paper  cH  ' 

different  colors 

TEAC^NG  SUGGESTION^:'  ;  ~  * 

» 

1.  introduce  and  explain  the  words  symmetrical  and 
asymmetrical.     Illustrate  on  board.    *  - 

2.  Read  artd  discuss  "Symmetrical  Patterns"  or  teacher 
may  paraphrase.    Have  students  decide  which  patterns 

.are  syrrrnetr  ica  I  and  which  are  asymmetrical. 


Language  Cards/Key  Signs 

symmetry 

asymmetrical 

patte rns 

symmetry 

Identi f rcatfron  Cards 
(objects  usefa) 
butterfly 


3.  Tour  the  rroom  and  school  searching  for  symmetrica  I  patterns"!  ~      '  1 

4,  Return  to  the  classrogm  and  lisf/in  two  columns,  examples  of  symmetrical  and 
symmetrical  patterns.  .  4 

5%'  Additional  Activity  "  Using  construction  paper,  have  students  cut  out  various- 
shapes  fcnd  glue  onto  another  piece  of  construction  paper  in  a  symmetrical  pattern, 
Repeat  activity  for  asymmetrical  pattern. 
Examp  I  e : 


)  <a 

□ 

0  ° 

0 

DESIRED  LEARNING  OUTCOME:   'students  should  be  able  to  discriminate  between  symmetrical 

and  Asymmetrical  patterns.  *  "  * 

***********^****************^ 


INTRODUCTION: 


3A-  1    What  is  a  Pattern^ 

Page  T-256/S-130    A  Look  fit  Patterns  (20-30  min.) 


PURPOSE:    To  introduce  the  students  to  the  concept  of  patterns  and -some  significant 
pf*oper|tes  q.f  patterns. 


PREREQUISITES:  Sequencing  of  events^  time,  objects, 
ADVANlt  PREPARATION:     *   "  A 


m4:  F 
3alc 


Baq^r;ound  Information  -  This  lesson  is  designed  to 
start  fhe  students  thinking  abQitf  a  pattern  as  an 
orderly  -arrangement  of  events  or  objects  in  time  or 
^Space.    An  arrangement  neefl  pot  be  symmetrical  to  form 
a  pattern,   it  is  the  po's^ftoni ng  of  the  objects  iri.£  , 
relation  to  one  anothef^'tfiat  forms  a  pattern.  ■  * 

The  position  of  an  object  can  be  described  only  in 
relation  to  other  objects.    The  term  "relative  to"  is 
used  to  describe  an  objectfs  position  in  relatioo  to  other  objects, 

Material s  -  None.  * 


Language  Cards/Key  Signs 
relative  to  7 
(irt  relationVo) 
pattern 

arrange  * 


Identification  Cards 
patterns <of  objects  in 
the  classroom  and. 
school 
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TEACHING  SUGQfSTIONS: 

1.  Explain  to  the  students"  that  they  will  be  looking  for  pattens  around  the  cfass- 
roon^and  school.  / 

2.  Take  a  field  trip  around  the  room  and  school  searching  for  patterns. 

3.  Come  back  to  theVsSto  andJist  the  patterns  found  on  the  boacd.    Have,  each  child 
describe  the  patterns  they  saw.  4  > 

4.  Re'ad  "A  Look  at  Patterns".  Teacher  may  paraphrase  the  questions  concerning  the 
picture^ortf  Dage  130  for  students  to  respond  to. 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to' recogn i ze,  through  experience, 

how 'patterns  are  found. 
************************************^ 

,    \  •  ./ 

^  EVALUATION:  t  3A-1    What  Is  a-  Pattern  h 

Page  T-263/S-135,  Recognizing  Patterns  (30-40  min.) 
•  •  ^ 

PURPOSE:    To  evaluate  student  performance  in  recognizing  patterns  In  object  arrangement 
and  identifying  kinds  of^patterns. 

-» 

'ADVANCE  PREPARATION:  None. 
TEACHING  SUGGESTIONS.:  k 

1.  Read  "Recognizing  Patterns"  and  explain  the  type  oi  responses' expected  from  the 
children.  If  necessary,  teacher  should  paraphrase  each  question,  allowing  time 
for  the  students  to  respond  to.  '  v 


2.  Allow  the  students  time  to  complete  the  evaluation.         w  .  v-*^ 

3.  Grade  and^record  correct  responses  with  each  student-  i ndi vitiua I  I y . 
******************************************** *****&******* ********** ********************* 
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Level  4  Unit  3  Patterns 
Part  A  Recognizing  Patterns,  1  A<;<;nn  ri.,ct*r  3^-2 
A.    CLUSTER  OUTLINE  j 


Page 

Teaching  Strategfes 

.  t  s  

.  Lesson  Title  *         ^  | 

Teaching  Tim^ 
Suggested  * 

T-270 
T-268 
T-269 
T-271 
1-272 

Development 
Introduction 
Development 
Appl ication 
Evaluation            4  . 

s  Fl  ip  Book  Patterns. 
Lookrng  for  Story. Clues 
Tracks  and  Facts 
Rattern  Stories  Everywhere 
Stories  and  Patterns 

35-45  min. 
35-45 -min. 
20-30  min. 
20-35  min. 
30-40  min. 

B.    MATERIALS:    ^ee  Materials*  List  on  pagTT-265. 

FILMSTR IP  INFORMATION:    F|  Imstrf  p'sets.  Xf  Structural  Systems,  and 
/                       '  Change,  are  appropriate  for  use  in  this  u 

71                 '        1     •  —  ■ — ■  . 

XI,  Motion  and 
nit. 

> 

DEVELOPMENT:    3^-2    Patterns  Tell  Stories        ^  . 

Vage  T-270/S- 1 38    Flip  Baok  Pa1i;ern4  (3J-45  min.) 

PURPOSE:    To  extend  the  students  learning  of  patterns  to  gathering  pattern  cljues  fror?  '  : 
,  a  series  of  pictures         -  '  J-      '  «*»«-^ 

^E  I 


ADVANCE  PREPARATION:    Material's  r  duplicate  page  T-479F,  one 
»  -  4for  every  student  and 

teacher 

%  ,  -  develop  a  demonstration 

r mode  I  of  the  flip  book 
-  several  staplers,  scissors 
^  *r-  pencils  and  crayons 

TEACHING  SUGGESTIONS:  *  '  % 

1.    Distribute  the,  flip  book  pictured.    Demonstrate  the 
teacher  model  by  allowing  the  students  to  flip 
through. 


Language  Cards/Key  ffiqns 
pattern 
picture 
series 
sequence 

flip  book  f 


identification  Cards 

f  i  Im 

reel 

frame 


2.  Have  students    examine  the  reel  of  film,  frame  by  frame  t^  determine  sequencing. 

3.  Ask  the  students  for  examples  of  objects  that  move  and" make  patterns:  animals,  people 
ships,  insects,  etc.    Then  j)ass  out  lesson  materials. 

4.  Circulate  around  the  room  providing  help  when  necessary.    Remind  th^students  that 
their  art  work  is  l?ss  important  than  showing  an  object  in  moi\ion. 

5.  Allow  the  students  time  to  put  together  their  flf^p  books  anc(  draw  pictures  on  them. 
.    Exchange  flip  books  and  discuss  each  one.  -      1  9 

\  • 


310 
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6.    Allow  the  students  time  to  devise  other  flip  books. 

_  7.    Read 'the  discus*  'Wp  Book  Patterns"  or  teacher  may  paraphrase.* 

*5§.    Teacher  should  ask  the  numbered  questions  for  'students  to  respond  to/ 

DESIRED  LEARNING  OUTCOME :    Students  shoujdj^ble  to  recognize  pattern  clues-.and 
^i^^^,.,,,.  '  demonstra T6  how    hey/re  veal  a  storv  • 

^INTRODUCTION:    5A-2  >  Patterns  Tell  StoVies  J, 

Page  T-268/S-136    Looking  for  Story  Clues  (35-45-min. )'  & 

PURPOSE:    To  introduce  students  to  observing  and  describing  pattern  clues  and  events  * 
they  evidence. 

PREREQUISITES:    Observing  tracks.  ■  •  '  ' 

ADVANCE  PREPARATION: 

Background.lnformation  -  A  clae  is  a  bit  of  evidence,  or  information,  that  helps 
p.ece  together  a  story.     In  this-'lesson,  the  patterns  are  the  clues  ft  an  event 
or  story.    Students  may  be  fami-liar  with  the  concept  of  clues  as  evllence  and  of 
clue  gather. na  as  detective  work,  and  you  may  want  to  refer  to  trjis  lesson  as  a 
font,  of  detectlve  *ork.    The  point  to  stress  in  this  lesson  and  in  the  ones'that 
follow  Is  the  usefulness  of  pattern  recognition.  % 

Materials  -  paper  atfd  pencil  for  each  student  ' 

♦ 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
cl  ue  f 
events 

\ 

Identification  Cards 


1.  Have  the  students  study  the  picture  on  page  136  of 
the  student  te'xt.    Ask  students,  what  they  tfWnk  hap-  ' 
pened'  In  the  picture.    Encourage  "students  to  use  their 
imagination  to  invent  what  happened  in  the  picture. 
Allow  ti*te  for  each  student  to  tell  his  story.  Then 

read  the  Italicized  story.   ' — '  

>* 

2.  Have  students  draw  their  own  pictures. 

3.  Ha*e  the  studenfs  write  in  original  language  descriptions  of  their  pictures,  under 
the  picture.  <The;teacher  may  re-write  rnto  English  under  the  driginal  Janguage.  - 

4.  Discuss  the  student  responses,  reinforcing  the  children  for  creative  thinking. 

5.  'Read  and  discuss  "Looking  for  Story  Clues."    Teacher  may' paraphrase  questions 'for 

students. to  respond  to.  • 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  recognize,  draw,  and  describe  • 
°  events  as  interpreted  from  oattern  cIup^ 

*******************************^ 
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DEVELOPMENT: .  3A-2  .Patterns  Tell  Sto 


riei 


Page  T-269/S-137    Tracks  and  Facts  (20-30  min.) 

v    •  '  . 

PURPOSE:    To  extend  student  learning  about  pattern  clues.    To  enhdance  student  observa- 
•  tional  ski  I  Is.  *  - 

ADVANCE.  PREPARATION:  '  ' 

Background  I nformation  -  Inferring  is  the  process  of  making  a  judgment  on  what  . 
happened  based  on  collected  evidence.     In  the  previous  lesson,  Students  were  in- 
ferring events  from  pattern  clues. t  In  this  lesson  the  students  will  not  only  make 
inferences,  *fhey  will  also  discover  that  in  some  cases  not  enough  evidence  is  pro- 
vided to  make  valid  inferences.   


♦Materials  -  None. 
^  _>» 

.TEACHING  SUGGESTIONS: 

%        .  - 

1.     Introduce  tbe,  lesson  by  explaining  to" the  class  that 
some  patterns  provide  enough  evidence  in  a  single 
picture  to  teU— a  story,  but  that' someti mes  you  Tieexd 
many  patterns  to  infer  an    event.    Review  if  necessary, 
ter*nrfe  such  as  infer,  evidence,  and  event. 


Language  Cards/Key  Signs 

*ihfer 

evidence 

observe 


Iderwif i cat  ion  Cards 


dej^/jj 


4. 
5. 


Read  apd  discuss  the  pictures  in  "Tracks  and  Facts."    Allow  the  students  time  to 
infer  events  from  the  evidence  they  see.    Teacher  should  ask  the  questions  (para- 
phrase if  necessary)  for  students  to  respond/To.  ^ 

Discuss  causes  of  events  in  the  pictures  distinguishing  between  what  they  can  and 
cannot  infer  froty  the  evidence. 

Allow  students  time  to  read  "Tracks  and  Facts"  or  teacher  may  paraphrase. 

-  Ax J 

Have  the  students  pick  any  \  of  the  3  pictures  and  identify  in  writing  the  story 
they  see  in  that  pirture. 


DESIRED  LEARNING  OUTCOME:    Students  should  be  abU  to  relate  pattern  .clues  to  evidence 

of  events,  judging  thelamount  of  evidence  required  to  make 

accurate  I nf erences . 
************************************************** 


s 
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APPLICATION:    3A-2    Patterns  T6I  I  Stories  *\ 

Page  T-271/S-139  -Pattern  Stories  Everywhere  (20-35  min.) 

PURPOSE:  -To  apply  wha^students  have  learned  about  pattern  clues  and'patterns  to*8 
everyday  l/fe.  t  t_ 

ADVANCE  PREPARATION:    Materials  -  none. 

TEACHING  SUGGESTIONS: 

\.y  Tour  the.  room,  school,  and  schoolyard  looking  for 
patterns' and  pattern  cfue$.    Discuss  their  findings 
in  terms  of  clues,  evidence,  and  inferences. 


Language  Cards/Key  gigns 
evidence 
inference  <, 
clue  1 
pattern 

I  dent i f icatioa  Cards 


2.    Read  and  discuss  "Pattern  Stories  Everywhere. 11    Have  students  respond  to  questions 
through  picture  observation  (page.  139).  , 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  identify  and  describe  patterns 

and  relate  clues  to  actual  events. 
***************************************^ 

f  ■ 

EVALUAT I  ON :    3A-2    Patterns-Tel  I  Stories 

Page  T-£72/S-140    Stories  and  Patterns  (30-40  min.) 

PURPOSE:    To  evaluate  student  performance  in  inferring  a.story  from  pattern  clues  and 
deducing  patterns  from  a  story. 

TEACHING  SUGGESTIONS:  ^ 

1.  tfetod  through  "Stories  and  Patterns"  describing  what  responses  are  being  called  for, 
I f  Tiecessary,  teacher  shoi>l jJ  paraphrase  each  question  allowing  time  for  students 
to'  respQnd  between  each  question. 

2.  Allow  the  students  time  to  complete  the  evaluation. 

3.  Grade  and  record  correct  -responses  with  each  individual  student. 

V 


% 


t 

* 
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Level  4  Unit  3  Patterns.  , 

i  • 

Part  A  Recognizing  Patterns.  Lesson  CI uster  3A-3* 
A.    CLUSTER  OUTLINE  -  * '  . 


Page 

Teaching  Strategies 

 ^ — : — ^ 

Lesson  Title  > 

Teaching  J"  1  me 
^  Suggested 

T-278 
T-280 
T-282 

T-284 
T-285  . 

Introduction 
Development 
App 1 ication 

Enrichment  v 
Eval uation 

Counting  on  Patterns 

BouncTng  Ball  Patterns * 

Predictions  About  the 

Environment  c 

Predictions  About  the  Moon 

Predicting  From  Patterns 
<  r 

45-55  mi n, 
35-45  min. 
20-30  min, 

20-30  min, 
20-30  min. 

NOTE:  •  The  application  and  enrichment  lessons  have  been  combined. 
B.    MATERIALS:    See  Materials  List  on  page  T-275,  'J 

1     *                   7  V 

FILMSTRIP  IhfROF^ATION:    Filmstrip  Setts  X,  Structural  Systems  and  XI,  Motion  and  ' 

Change,  are  appropriate  for*use  in  this  unit. 

•INTRODUCTION:    3A-3    Patterns  and  Predictions 

Page  T-278/S-142    Counting  on  Patterns  (45-55  mr.n.) 

PURPOSE:    To  introduce  f^e  process  of  prediction  by  having  students  interpret  patterns 
of  shadows. 

•ADVANCE  PREPARATION: 

Background  Information  -  In  the  last  cluster,  students  made  inferences  on  the  basis 
of  pattern  clues  they  observed.    Because  ttfey  have  learned  to  interpret  the  clues 
provided  by  patterns'^  they  can  now  begin  to  rely  on  the  information  that  a  pattern 
gives.    On  tbis  basis,  students  can  stap*  to  make  predictions  about  patterns  .they 
know.     In* this  Wesson,  the  students  use  shadow  patterns  to  make  predictions. 

You  may  want  to  tell  the  students  about  some  traditional  uses  of  patterns  for  pre- 
diction making.yOne  such  method  is  a  sundial.    Another  is  that  in  very  old  houses 
marks  are  sometimes  found  cut  Into  the  window  sills  and  numbered  with  the  hours  of 
the  day.    Explain  that  this  shows  that  sun  shadows  are  predictable  enough  to  tell 
time. 


Materials  -  transparent  tape 

-  Direction  Chart,-  (optional) 

-  unlfned  paper  and  pencil  for  §ach  student 

-  butcher  paper  *        vv  \ 


\ 


Language  Cards/Key  Signs 

predict 

record 

safety 


window  frame 
casts 


Identification  Cards 

apparatus 

penci I ' 

paper 


/  1 


lTn«ll  I  3r-aS  near  classroom  Endows  where  the 

window  frames  case  shadows.    If  the  classroom  does  not  - 

such  11  no!    CT+  SUnSh,nS'  USe  sh^ow-casting  objects 
such  as  poles,  trees,  or  parallel  bars  in  the  school 

Remember  that  this. lesson  has  three  f i fteert-mi nute  

;  :r^&»^,*^-  other  ,ctMt,es.^ 

TEACHING;  SUGGEST  IONS:         -'  — 

-  * 


bytWo^eWcfh:ud?!idea)etoCaM  lusT?  "'"^^  and  shaded  surface  (or  a  shadow  cast 


5-  ^Mv!2;rs,:,r,,,  - Have s+uden+s ~ +he ^ ^ 

DESIRED  LEARNING  OUTCOME:    Students  should  be  ab.le  to  predict  shadow  movement  by  ' 

DEVELOPMENT:    3A-3   ktterns  and  Prgdt.+innc 

P<ge  T-280/S-144    Bounc inq' Ba 1 1  Patterns.  (35-45  min.) 

PURPOSE:    To  extend  student  learning  about  pattern-based  p*dictions.  ' 
PREREQUISITES:    Measurement  by  centimeters;  ability  to  recor-d 


ADVANCE  PREPARATION:    Materials  r  a  meter  stick  . 

-  basketbal  I 

-  basebat I  * 

-  tennis  bSTJ  . 
,  *"  pingporig  ba!  I 

/  -  stop  watch 

"  large  sheet  of  batcher 
paper 

Duplicate  the  graph  in  student  text  144  on  the  board. 
Duplicate  the  graph  a  second  t  J  ^substituting  "secf 
for  'cm"  under  the  three  "t^'s.''    P^s  duplI*ates  ^ 
the  class  for  prediction.    w         t  *  * 
Optional      -  Di rectiorf  Chart 


data,. 


Language  Cards/Key  Signs 

record 

predict 

observe 

bounce  * 


Identification  Cards 
meter  stick 
basketbal 1 
pingpong  bal  I" 
baseball 
tennfs  bal I 
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TEACHING  SUGGESTIONS:       t  *  - 

1f    Explain  to  the  students  they^wtll  be  testing  patterns  of  ball  behavior  and  pre- 
dicting based  on  their  observation. 

2*    Have  students  read  page  144-145  or  go  over  the  directions  on  the  direction  c^art. 
t*      Make  sure  students  understand  what  they  are  to  do. 

3.  Explain  that  all  measurements  will  be  made  by  sighting  .ftast  the  top  of  the  ball  to 
the  meter  stick  when  it"  is  dropped  and  when  it  bounces  up  again.-  Circulate  around 
the  'room  prpvidincj  help  when  necessary.  *  V 

«  «  *  * 

4.  Test  all  four  balls  at  30  cm.    Have  the  students  predict  prior  to  testing  on  50, 
70,  90  cm.    Compare  the  predictions  and  the  results.    Emphasize  that  they  will  have 
to  observe  quickly  and  carefully  to  measure  the  height  the  ball  was  bounced. 

5.  Using  the  second  graph,  time  the  varifius  balls  until  they  come  to  rest  from  being 
dropped  at  30  cm.    Have  the  students  predict  time  from  50,  70,  and  90  cm.  Discuss 
the  predict Tons  and  results. 

6.  Place  the  butcher  paper  next  to  the  wall*    Mark  a  target  on  the  wal I  .    Rol  I  each 
ball  ,at  varying  angles  to  the  wall*    Plot  their  paths  on  the  paper.    Have  the  stu- 
dents predict  the  path  and  compare  the  results. 

7.  Read  and  discuss  "Bouncing  Ba 1 1  Predictions."    Teacher  may  paraphrase  questions  for 
students  to  res'pond  to? 

DESIRED  LEARNING  OUTCOME:    Students  should  be'able  to  collect  data  and  make  predictions" 

on  the  basis  of  gathered  information. 
****************************************** 

APPL I  CAT  I  ON :    3A-3    Patterns  and"  Predictions  * 

Page  T-282-284    Predictions  About  the  Environment  and  Predictions 
About  the  Moon  (60  min.) 


PURPOSE:    To  apply  data  gathering  and  prediction  making  based  on  patterns  to  the  envir- 
onment .*   

PREREQUISITES:    Ability  to  record  and  graph  data. 

ADVANCE  PREPARATION:    Materials  -  daily  newspapers 


Record  in  lesson  plans  a  once  a  month  revisit  to 
^his  lesson.  *  - 

TEACHING  SUGGESTIONS 


1.    Begin  having  the  students  record  sunrise,  sunset, 
phases  of  the  moon  and  temperature  daily. 


Language  Cards/Key  Signs 
moon 
season 
sunrise 
sunset 
phase 
record 

Identification  Cards 
graph 
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2.    Develop  and  make  the  following  graphs: 


ordinate 

abscissa 

sunrise 

4AM-8AM 

month/day 

sunset 

"4PM-8PM 

month/day 

temperature 

0-100 

month/day 

have  the  students  graph  the  information  daily.  Discuss  any  changes  on  the  calendar 
moon  phases  and  the  graphs. 

3.    Once  a  month  re-read  and  discuss  "Predictions  About  the  Environment." 


DESIRSfl  LEARNING  OUTCOME:    Students  should  be  able  to  make  'predictions,  about  the  moon 

and  seasonal  changes  based  on  changes  based  on  gathered  dai 
***************************************** 

EVALUATION:    3A-3    Pa^ferns  and  Predictions 

Page  T-285/S-J48  "  Predicting  From  Patterns. (20-30  mi  n . ) 

PURPOSE:    To  evaluate  student  performance,  observing,  organizing,  interpreting  data, 
and  making  predictions  based  on  data. 


TEACHING,  SUGGEST  IONS: 


V 


1.  Read  and  discuss  the  student  text  in  terms  of  responses  desired.    If  necessary, 
teacher  should  paraphrase  each  question  for  students  to  respond  to. 

2.  Allow  the  students  time  to  complete  the  evaluation. 

3.  Grade  and  record  responses  wfth  each  student. 

j 

******************************************^ 
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LeveJ  4  Unit  3  fecognizing  Patterns 
Part  B  Patterns  of  Structure,  Lesson  Cluster  3B  1 
A.    CLUSTER  OUTLINE 


Pag-e 

Teaching  Strategies 

Lesson  Title 

/ 

Teaching  Time 
m  Suggested 

T-292 
T-294 
T-296 
T-298 
T-30'0 

Introduction 
Development 
AppI ication 
AppI i cat  ion 
Evaluation 

Bui  ld^  Strong  Bridge 
Paper  Supports 
Using  Support  Patterns 
Natural  Support  Patterns 
Structures  That  Support 

35-45  min. 
■  35-45  min. 
20-30  min. 
20-30  min. 
15-25  min. 

B.    MATERIALS:.    See  Materials  List  on  page  T-289.  ' 

F.WSTRIP  1 NFORMAT          FM^trlp  Sets  X,  Structural  Systems,  and  XI,  Motion  and  '  ' 

Change,  are  appropriate  for  usp  In  this  unit. 

PURPOSE: 


3B-1    Patterns  of  Support 

Page  T-292/S- 150    Building  a  Strong  Rr,^  m]n  , 


To  introduce  the  concepts  around  patterns  of,  structural  support.  • 
ADVANCE  PREPARATION: 

Background  Information  -  From  the  tfniP<;+  *  +~  *u    i  • 

the  most  simple  toy  to  the  most  colvllt  Ir  2        !?    ^«   arg6S  elePhan+  and  from 
tural  system  that  supports  S     7s  stbSenJf  Ah    '  °bJ!c+s+have  son*  sort  of  struc- 
system,  they  rea I i ze  that  it's  not  «„?    t       observe  structural  patterns  within,  a 

ferial  ij  a,So"he  Trle^ToT L^a" sl^ZT  "J**  ^  »nd 
a  structural  system  strength  materials  in  particular  patterns  that  give 

'  ^iT^aj'Sj  %  K«  father 
,    building  soda  straw  hrldaes    th.  «t  ,LI?  rec°9"l2e  fie  structural  pattern.    By  - 

terns  are /.«^~  ^^.^ofXJ&fWr' ^  Pat" 
media' about  bridges 

-  large  number  of  straws,  pi0s  and  washers 

-  books  to  support  straw  bridges 


Materials 


TEACHING  SUGGESTIONS:  n" 

J.    Place  two  books  on  each  student's  desk,-  far  enough  * 
apart  so  one  straw  does  not  bridge  the  gap.  Have 
students  read  the  first  two  paragraphs  on  structure 
and  strength^    Review  the  concept  that  strength  of- a 
structure  depends  on  the  kind  and  arrangement  of  parts 


Language  Cards/Key  Signs 


weak 
strong 
sag 

pattern . 
structure 


identification  Cards 
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2.  Draw  the  first  bridge  on  page.  150  on  chal  kboard^oV  easy  reference  during  the 
lesson.    Distribute  materials  and  begin. 

3.  Circulate  around  the  room  providing  assistance.    Have. students  stack  washers' on, 
their  bridges      Instruct  students  to  write  on  paper  how  many  washers  their  bridge 
can  support  before  ft  .sags;-  then  falls*  '  •    '  -  *• 

4.  Review  •thd'concept  that  the  strength  of  a  structure  depends  on  thi'  kind  and  arrange- 
ment of  parts.    Have  students  look  at  pictures  on  page  151.    Allow  them  to  experi- 
ment by  making  more  bridges  with  more  support.    Provide  help  when  necessary. 

5.  A'low  time  for'  students* to  view  and  question  the  media  on  bridges. 
Read  and  discuss  "Building  a  Strong  Bridge." 

i  * 

7.    Conclude  by  asking  students  to  search  magazines  for  pictures  of  bridges.    -When  - 
finished  compere  bridges  in  terms  of  support.  N 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  construct  bridges  and  identify 

support  patterns. 
********************************^^ 

DEVELOPMENT:    3B-1    Patterns  of  Support 

Page  T-294/S- 152    Paper  Supports  >(35-45  min.)  *  • 

PURPOSE:    To  extend  the  concept  of  structural  strength  to  shape  strength. 
ADVANCE  PREPARATION:  .    '  ,  - 

Background  Information  -  Shape  is  an  important  property  of  any  structure.  Students 
discover  the  relationship  between  shape  and  strength  by  building  objects  from  half 
!•!  L°I  co"s+ruc+lon  PaPer-    Although  the  material  remains  the  same,  the  students 
find,  that  different  shaped  objects  can  support  differing  amounts  of  weight  without' 
crushing.  Generally,  circular  supports  are  strongest 'and  the  more  the  object's  shape 
approaches  a  circle,  the  stronger  it  should  be.    Therefore,  a  many-sided  object  is 
usually  stronger  than  an  object  with  fewer  sides.    Since  fair  tests  are  difficult 
to  conduct,  don't  be  surprised  if  your  students  do  not  obtain  these  results. *  These 
specific  results  are  not  necessary  to  meet  the  purpose  of^fhis.  lesson 


Nteteri'ais  -  construction  paper  and  tape 

Collect  enough  pieces  of  colored  construction* paper, 
24  cm  x  32  cm  (9  Ip.  x  12  in.),  so  that  each  student 
will  have'  three  half-pieces  of  different  color  oeper 
and  additional  white  pieces  for  further  supports.  Cut 
ss>me  of  the  pieces  in  half  length-wise  so  that  the 
height  of  the  first  batch  of  paper  supports  wl  H  be 
12  cm  (4*  in.). 


Language  Cards/Key  Signs 
shape 
cy I Inder 
triangie 
<>cf  rcle 
square 
rectancjl  e 

identification  Cards 


er|c 
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3  If) 


•    ..  .  X 

"III  be  supporting      (2)  The  bSk  J^T'lt?     ll  *        S'Ze  0f  the  6ook  theV 
half  sheet  of  construct  on  LpS  Z f  h        °"  tl>e  support  uhelded.     (3)  Only  a 

Tape  edges  cannot  overlap  SMl  '  PleMS  °'  ta°e  can  be  used-  «> 

-  Di recti  on -Cftart 
TEACHING  SUGGESTIONS: 

-ract.es  used  for  support. 

4.  .  Question  students  as  to' which  was  strongest  and  weakest  support. 

5.  Read  and  discuss  the  results  of  "Paper  Supports"  or  teacher  may  paraphrase.  "  • 

DESIRED  LEARNING  OUTCOME:    Students  shou.d  he  ab,e  to  describe  the  relationship  of  " 

shape  to  strength  and  distinguish  between  more  and  less 

™:rTr7t?^ 

PLICATION:    38- 1    Patterns  of  Support 

Page  T-296/S- 154    Using  Support  PatWn*  r.7n.^  min  } 

» PURPQSE:    To  investigate  the  use  of  simple  supports  in  everyday  life. 
ADVANCE  PREPARATION:    Materials  - 


2. 


3. 


Collect  illustrations  of  bridges,  buildings,  and  other 

objects  for  students  to  look  at  for  further  discussion. 

Use  pictures  the  students  may  have  brought  in,  andOf 
m      possible,  pictures  of  nearby  structures  the  student! 

can  further  examine  outside  of  class.    The  school  or 
\      municipal   library  should  carry  books  on  building  de-  ' 
\     sign  that  might  interest  students. 

V-  AjSk  an  architect  to  speak  to  the  class. 
TEACHING  SUGGESTIONS: 

« 

1.     If  possible,  let  the  architect  discuss  building  design  with  the  children. 

2"    i?£°?.£eJhe  I6"?"  bY  reviewin9  +he  major  ideas  from  the  last  two  lessons  Empha- 
^st6  support      ^  arran96men+S  °f  straw  Midges  and  paper" supports  thaTgave  The 


Language  Cards/Key  Signs 
geodesic  dome 
architect 

design  * 
support 

Identi  f ication  Cards 


(types  of  buildings  used 
in  examples  )  
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3.  View  the  media  and  discuss  it  In  terms  of  structural  support  patterns. 

4.  Have  students  look  at  .the  pfctures  on  page  154.    Teacher  should  ask  the  itali- 
cized questions  on  page  154  for  students  to  respond  to. 

5.  Have  students  read  pages  154-155  or  teacher  may  paraphrase.    Have  students  respond 
•to^fuestion  on  page  155.  ,  ^ 

6.  Examine  objects  in  the  classroom  ior  their  patterns  of  support  and  to  determine 
how  these  support  patterns  relate  to  the  function  of  each  objdtt.  ' 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  identify  and^escribe  sl.mple 

support  patterns  in  compl-ex  structures. 

APPLICATION:    38-1    Patterns  of  Support 

Page  T-298/S- 156    Natural  Support  Patterns  (20-30 • ml n.) 

PURPOSE:    To  apply  the  concept  of  support  patterns  to  those  found  in  nature*. 

PREREQUISITES:    Completion  of  previous  lessons. 

ADVANCE  PREPARATION: 

Background  Information  -  In  this  lesson,  the  students  will  be  examining  the  parallels 
between  the  support  structure  in  manufactured  objects  and  those  in  nature.     In  addi- 
tion, the  students. will  discover  how  certain  natural  structures  such  hs  external 
skeletons,  oifen  serve  to  protect  the  living  organisms  from  predators  and  from  inr 
jury. 

A  skeleton  determines* an  organ !smls  habits  and  growth.    Emphasize  that  the  struc- 
tural support  patterns,  internal  and  external,  of  organ-isms  provide  clues. to  their 
strength  and  function,  just  as  the  structural  support  patterns  of  a  manufactured 
'object  provide  clues  to  its'  strength  and  function. 


Language  Cards/Key  Signs 

skeleton 

rings 

externa  I 

internal 

support 

Identification  Cards 


Materials  -  media  on  skeletons  and  plant  support  systems 
-  duplicate/or  draw  on  the  chal  kboard,  ,,the 
illustration  shown  on  page  157.    This  pic- 
ture can  serve  as  an  effective  illustration 
4  of  the  concepts  explored  in  this  lesson. 

TEACHING  SUGGESTIONS: 

1:7  Review  the  term  skeleton  and  inlxoduce  the  terms  in- 
ternal and  external. 

4"  *  Is-  i 

21    Pass  out  the*pictures  duplicated  from  the  teachers  text  page  157  (dog,  ship).  Help 
students  to  relate  the  concept  of  support  patterns  in  manufactured  objects  to  sup- 
port patterns  found  in  nature. 

3.    Ask  students  What  support  patte/n  the  dog's  is  simMar  to?    What  support  pattern 
is  the  back  slmi  lar  to? 


■  r' 

.5..  Repeat  step  4  for  page  157.  • 

6.    Have  students  read  page  156    157  cr  +0^h^ 

Kay«  lac,  ,p/  or  teacher  may  paraphrase. 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  ld.n+,4  „ 

EVALUATION:    3B-1    Patterns  of  Support  * 

Page  T-300/S-158    Structures  TW  Sjagort  (15-25  m,„.) 

PURP0SE: .  ^  ,n  ^ 

systems.  y    9  properties  of  strength  in  support 

ADVANCE  PREPARATION:    Materia  Is  -  dupl icate  T-480  t 

aupucaTe  T-480,  hne  copy  for  each  student 

TEACHING  SUGGESTIONS:  i 

'•  p-S^^r^^^^S  art,*!  ^ «~  i»— . 

to  respond  between  each  question.  quest.on,  allowing  time  -for  students 

2.  Allow  students  time'  to  complete  their  evaluation. 

3.  Grade  an'd  record  correct  responses  with  each  student 


94 


ERJ.C 


Level  A  Unit  3  Recognizing,  Patterns 
Par+  B  Patterns  of  Structure.  Lesson  Cluster  3B-2 
A.    CLUSTER  OUTLINE  „ 


Page  <s- 

V 

Teaching  Strategies 

Lesson  Title 

Teaching  Time 
Suggested 

T-306' 

T-308 

T-310 

T-312 

T-314 

1 ntroduct Ion  * 

Development 

Development 

Development 

Eva  Kjatlon 

—   3  

Find  the  Balance  Point 
Balancing  Different  Weights 
A  Balance  Beam 
Balance  and  Shape 
Structures  That  Balance 

35-45  min. 
~-  20-30  min. 
35-45  min. 
25-35  min. 
20-30  min. 

B.    MATERIALS:    See  Materials  List  on  page  T-303. 
\  *  ** 

FILMSTRIP  INFORMATION:    Fllmstrlp  Set  X,  Structural  Systems  and  XI 

Change,  are  appropriate  for  use  In  this  cl 

«« 

,  Motion  and 
uster. 

INTRODUCTION:    3B-2    Patterns  of  Balance 

Page  T-306/S-160    Find  "the  Balance  Point  (35-45  min.) 

PURPOSE:    To  introduce  the  concept  of  balance  point  aT^rWcfi^g.  balance  points. 
AOVANCE . PREPARAT I ON :  ""^ 

Background  Information  -  In  this  lesson  the  students  will  discover  that  all  objects 
have  a  balance  point  and  that  there  is  a  relationship  between  the  weigh*  and  the 
balance  point  of  an  object.    Predictions  about  the  structure  of  an  object  can  be 
inferred  from  the  way  It  balances. 

The  balance  point  Is  the  place  on  every  object  from  which  the  object  can  be 
supported  or  hung  and  remain  stable-  Most  of  the  weight  of  an  object  must  be  at 
or  below  the  balance  point  if  the  object  Is  to  remain  stable  and  balanced.  The 
shape  of  an  object  and  the  infernal  distribution  of  weight  Influence  Its  point  of 
balance.  K 


Materials  -  meter  sticks  and  weights,  enough  for  each 
student 

-  Direction  Chart  ' 

-  tape,  pencl Is 

TEACHING  SUGGESTIONS: 

1.  Explain  to  the  students  that  "balance  point"  is' the 
place  where  an  object  can  be  most  easily  supported. 
Demonstrate. 

2.  Parapiipise  directions  from  student  text  Cnan«  \ex\\  ~„  A\-~  +i '     u  ^ 

board.    Go  over, dl root ,o„s  „.tb  IUI.^S.MmI  Ll^lT       '  0" 


Language  Cards/Key  Signs 
balance  , 
balance  point 

Identification  Cards 
meter  stick 
weight 
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3*    ?!nS"ngl!  «"  ^  he"  duHn9  «•  balancing  actives.  -Di-seuss  ~ 

•      put  (distributed)  P  30  °bjeC+  in  which  +he  we'9h+  *f  ^  ev^rrlf 

5.    Read  and  discuss  the  results  of  "Find  the  Balance  Point"  or  teacher  n$>^rase 
DESIRED  LEARN       OUTCOME :    Students  should  be  ab.e  to  predict  and  determine  bafance 

'DEVELOPMENT:    3B-2    Patterns  of  Balance 

Page  T"30|'S-162    Balancing  Different  Weights  C20-30  min.) 

PURPOSE:    To  extend  the  concept  of  balance  point  shift  depending  on  weight  distribution. 

ADVANCE  PREPARAT I  ON:    Mater  i  a  I s        i I e  ca rds 

-  tape 

-  ^weights  (such  as  - 
washers  or  pennies)  ' 

-  metric  rulers 

-  scissors 


*Each  student  or  pair  of  students  will 'need  at  least 
4  weights. 

«  -  Direction  Chart 

TEACHING  SUGGESTIONS: 


Language ^ards/Key  Signs 
ba I ance  ~ 
cyl  inder\ 
balance  point 


Identification  Cards 

file  ca  rd 

weight 

seesaw 


K    boarShrar^  direc^!onsJrom  student  text  (page  162)  on  direction  chart.    Place  on 
board.    Go  over  direct  ions  .with  students.    Distri  buteWeria  Is.      .  KlaCeon 

2'    "e^In^  ^  +°  ~  «»*  — 

3.  Circulate,  around  room  asking  questions  concerning  balance. 

4.  Read  and  discuss  "Balancing  Different  Weights". 

5'    ^nd'^ghls^1"^  "  'f  +ime  Permi+S'  e*Perimen+  different  cylindrical  widths 

m  DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  determine  balance  point  shifts 

DEVELOPMENT:    3B-2    Patterns  of  R»l.nr«/. 

Page  T-310/S-164    A  Balance  Baam  (35-45  min.) 

...PURPOSE:    To  further  investigate  the  relationship  between  weight  and  balance  point. 


9 
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ADVANCE  PREPARATION:    Materials  -  paper  puncher 

1.    DupJicate  the  chart  In  student  text  page 

165*.    Obta-in  file  cards,  nraking  a  model  from 
student  text  page  164,  guide,  string  and  paper 
— -  cllpsv 


Language  Cards/Key  Signs 
ba  I  arice  * 
we  i  ght 

balance  point 
Identification  Cards 


Make  copies  of  Appendix  H,  page  T-481.  Collect 
enough  construction  paper,  string  or  wire,  and 
straws  or  sticks  for  each  group  of  students  to  make' 
a  mobiPe.    Find  pictures  of  simple  mobiles  students 
can  use  as  models.    At  I  pictures  of  mobiles  should 
-show  .the  mobiles  bajanced,  with  the  support  sticks  horizontal 
Optional  -  Direction  Chant 

TEACHING  SUGGESTIONS: 

1.    Paraphrase  directions  frim  student  text  (pages  164-165)  on  direction  chart  or 
student?  may  read  from  text.    Place  on  board.    Go  over  direction  2  with  students. 

^2.    Demonstrate  how  to  fohow  chart  on  page  165  by  following  the  first  few  chart  di- 
rections until  students  understand  what  they  are  to  do.    Distribute  materials. 

3*    nlrKiiate,ar°Un^  the  T°?m  assIstin9  students  with  problems  and  posi'ng  different 
problems  (use^of  2  weights,  etc.)  to  others. 

4.  When  stodents  have  finished,  -discuss  their  findings. 

5.  Read  and  discuss  the  results  In  "A  Balance  Beam"  or  teacher  may  paraphrase'. 

DES-fR^P  EARNING  OUTCOME:    Students  should  demonstrate  ^understand  I  ng  of  the  relation- 

ship  between  balance  Dofnt  and  w«inht 

*****************^ 

DEVELOPMENT;    3B-2    Patterns  of  Balance 

Page  T-312/S-166    Balance  and  Shape  (25-35  min.) 

PURPOSE:    To  develop  the  concept  of  balance  points  to  apply  to  shapes. 

ADVANCE  PREPARATION:    Materials  -  file  cards  y  '* 

-  p  t/is 

-  scissors 

-  Optional  Direction  Chart 


TEACHING  SUGGEST  JONS: 

1.    Paraphrase  directions  from  student  text  (page  166)  on 
a,  direction  chart  or  students  may  read  directions  from 
text.    PJace  on  board.    Go  over  dlrectlsms  with  stu- 
dents. „ 


2.    Demonstrate  the  procedure  to  follow  and  how  to 
from  unccit  edge  of  card  to  the  balance  point 


Language. Cards/Key  Signs 
balance 
shape 

square  1 

rectangle 

triangle 

c I rc I e 

Identification  Cards 


measure 


i 
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if- 


Zlt^l*  Ta+erials:   'Circulate  around  the  room  providng  help  where  needed,  Make 
sure  students  understand  the  card  must  be  completely  horizontal  If  it  is  to  be 
balanced.  ,    y 

4*    ««  llf£i?lS  hT  ^'e+ed  lhB  leSS°"'  3  his+°9ram  of  the  distances  can  be  drawn 
on  the  chalkboard  and  discussed. 


5.    Have  students  read  page  166  or  teacher  may  paraphrase. 

DESIRED  LEARNING  OUTCOME:    Student*  should  demonstrate  an  understanding  of  balance 

point  shfff  dependent  on  shane 

************************************^^ 

APPLICATION:    3B-2    Patterns  of  Balance 

Page  T^312/S-167    Mobi les  C25-35  min.) 

PURPOSE:    To  apply  student  knowledge  of  balance  points  to  the  construction  of  mobiles. 

ADVANCE  PREPARATION:    Materials  -  straws 
-f  '      -  string 

-  construction  paper 

TEACHING  SUGGESTIONS: 


Language  Cards/ Key  Signs 
balance  points 
mobiles  decoration 


Identification  Cards 
mobi le  " 

string 

construction  paper 


1.  Have  students  look  at  pictures  on  page  167.  Define 
balance  points.    Discuss  what  patterns  of  balance 
are  found  in  the  pictured' mobi les. 

2.  Distribute  materials.    Have  students  read  the  text* 
and  construct  their  mobiles/.  Allow  time  for  students*  to  be  creative. 

3.  Circulate  around  room  providing  help  where  necessary.    Make  sure  the  students  under- 
stand that  art  is  not  that  important.  ^ 

4.  Disquss  the  patterns  of  balance  the  students  used. 
Read  and  dispjss  "Mobiles"  with  the  class  or  teacher  may  paraphrase. 

DESIRED  LEARN  I N^  OUTCOME:  -  Students  should  be  able  to  construct  balanced  mobiles^ 


5 


a. 


EVALUATION:    3B12    Patterns  of  Balance- 

Page_Jr314/S-168    Structures  That  Balance  (20-30  min.) 

PURPOSE    To  evaluate  student  performance  determining  asymmetrical,  symmetrical  balance 
points  and  weight. equivalents  for  balanced  systems. 

TEACHING  SUGGESTIONS:  • 

1.    Read  the  text;  and  describe  the  student  responses  desired.     If  necessary,  the  teacher 
should  paraphrase  each  question  allowing  time  for  students  to  respond  between  each  ' 
question. 

2.  Al low  students  time  to  complete  the  eval uatfon. 

3.  Grade  and  record  correct  responses  with  each  student  ^ 


I 


iir 


326 
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Level  4  Unit  3  Patterns 
y  \     Part  C  Patterns  That  Repeat,  Lesson  CI uster  3C-1 
A.    CLUSTER  OUTLINE 


Reaching  Time 
Suggested 


Page 


T-324 
T-326 
T-328 
T-330 
T-332 
T-332 
T-322 
T-334 
T-336 


Strategies* 


Development 

Development 

Development 

Development 

Enrichment 

Enrichment 

Introduction 

)p I icatlon 
E^a I uation 


4>- 


Lesson  Title 


rendu  I  urn  Cycles, 
Body  Cycles 
LifeXvcles 
School  »^y  Cycles 
Sound  Cycles 
Exercise  Cycles 
What  Is  a  Cyc\4 
Working  With/Cycles 
Recognizing  Cycles 


35-45  m!n. 
40-50,  min. 

20-30  min* 

30-40  min. 

20-30  min. 

20-30  min. 

15-25  /nin. 

2*5-35  min. 

20-30  min; 


NOTE:    Sound/Cycles  is  optional. 

B.    MATERIALS :    See  Materials  List  on  page  T-319. 

FILMSTRIP  INFORMATION:    Filmstrip  Sets  X,  Structural  Systems  and  Xi,  Motion  and 

Change,  are  appropriate  for  use  in  this  unit. 


DEVELOPMENT:    3C-1    Al I  Sorts  of  Cycles 

Rage  Tr324/S-173    Pendulum  Cycles  (35-45  min.) 

PURPOSE:    To  enable  students  to  predict  cycles  based  on  pendulum  behavior. 
ADVANCE  PREPARATION: 

t 

Background  Information  -  A  pendulum  is  an  object  suspended  from  a  fixed  point  so 
it  can  swfng  freely  under  the  action  of  gravity.    The  pendulum  is  most  commonly 
used  to  regulate  the  movement  of  clockworks  and  other  machinery.    By  constructing 
and  observing  a  simple  pendulum,  the  students  learn  to  recognize  and  predict  cycle 
patterns  of  motion  in  objects. 


Material s  -  string 

-  washers 

-  -  rulers,  any,  to  support  pendulums 

-  books,  to  support  pendulums 

-  wrist  or  stop  watches  or  clock  with  second 
hands 

-  paper  and  penci I s 

-  illustrations  of  simple  pendulums 


Language  Cards/Key  Signs 

pendulum 

arc 

cycles,  / 
series 

Identification  Cards 

stri  ng 

weight 
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TEACHING  SUGGESTIONS:  -\  . 

rtons'or  ^;d"IUpen.^s?tUdentS  "  "  «•  Show  i  1 1  ustra- 

2'    ^iSS/S^V"0"  "7  *°  ~*  ^-pendeiu™  according  to 

3'    pos??,o!;e"  *°  "^rlm*  "nrl-g  the  length  of  string  and  height  o,  starting 

5.    Read  and  discuss  "Pendulum  Cycles'!  or  teacher  may  paraphrase.  ^ 
€.    8e  sure  sfudents  understand  that  a  cycle  is  a  series  of  events  that  is  repeated. 
DESIRED1  LEADING  OUTCOME :    Students  should  be  able  to  predict  patterns  of  motion  in 

DEVELOPMENT:    -3C-1    All  Sorts  ofCvcles 

Page  T-326/S- 17.4    Body  Cycles  (40-50  min'  ) 

PURPOSE:    To.extend  the  concept  of  cycles  to  include  natural  patterns.  ' 
PREREQUISITES:    Abi I ity  to  record  data. 
ADVANCE  PREPARATION: 

Background  Information'-  To  get  an  accurate  reading  of  a  pulse  "place  vour  finpr^ 
(not  your  thumb,)  oh  the  wrfsty  neck,  or  under  the  jaw.    tL  average  pulse  rate 

cu  tv    ?nnL     a  <    and  mult.p  y.ng  the  count  by  two.    Students  who  have  diffi- 
-     tha^^r  30  s9e^ds?  IOW,n9  ^  ^'^  ^  Wan+  +°  C°Un+  f°K  ot-.-inutJ  rather 


Materials  -  stop  watches 

-  wrist  watches  or  clocks  with  second  hands 

TEACHING  SUGGESTIONS: 

1.    Show  the  children  how  to  find  their  pulse.    Have  stu- 
dents count  the  number  of  times  per  minute  their 
pulse  throbs.    Explain  that  it  is  the  heart  pumping 
blood  through  their  body. 


Language  Cards/Key  Signs 

pulse 

breath  (e) 

I  uhgs 

swel I 

heart  beat 
blood 

I dfentif  Ication'^Ca rds 


stop  watch 


Count  the  number  of  times  the  children  brfeathe  per  minute 
Discuss  and  record  breathing  and  pulse  under  the  conditions  described  \u  the  text. 

p^h?adsed!SGUSS  ^  r6SU,+S  °f  exPe™+ation  1"  "Body  Cycles"  o'rWher  may 

i 
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DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  recognize  some  cycles  in  nature 

and  predict  natural  changes. 
*******************************************^ 

DEVELOPMENT:    3C-1  *rAI I  Sorts  of  Cycles 

Page  T-328/S- 176    Life  Cycles  bO-30'min.) 

•    _    .  ,  >% 

PURPOSE:    To  reeognize  patterns  of  change  in  the  life  cycles  of  plants  and  animals. 
ADVANCE  PREPARATION:    Materials  -  None. 
TEACHING  SUGGESTIONS:    ,  -  . 


1.  Have  students  rook  at  pictures  on  page  176.  Place 
following  list -fan  chalkboard.     It  is  best  to  mix  up 
the  order. 

Seeds 

Young  Plant 

Larger*  PI  aitf  with  Blossoms 
Plant  With  Green  Tomatoes 
Plant  With  Red  Tomatoes 

2.  Have  students  match  pharases'to  pictures.    Define  life 
cycles. 


Language  Cards/Key  Signs 
I i  fe  cycle 
growth  cycle 


Monarch  butterfhy 

stages 

blossoms 

Identification  Cards 
(varying  plants  and 
animal s) 


3.  Repeat  steps  1  and  2  for  picture  on  page  177.     (Chart  -  egg,  larva,  pupla,  adult 
butterfly,  egg) 

4.  Read  and  discuss  "Life  Cycles11  or  teacher  may  paraphrase  the  questions  for  students 
to  respond  to. 

5.  'Have  the  students  describe  the  life  cycles  of  the  plants  or  animal  of  their  choice 

and  draw  it.  K 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  describe  a  variety  of  I  i^e  cycles 

of  plants  and  animals. 

DEVELOPMENT;    3C-1    Al 1  Sorts  of  Cycles 

Page J-330/S- 178    School  Day  Cycles  (30-40  min.) 

PURPOSE:    To^xtend  the  cycle  concept  to  patterns  of  behavior  during  the  day. 

PREREQUISITES:    AbrI ity  to  sequence. 

ADVANCE  PREPARATION:    Materials  -  none. 


TEACHING  SUGGESTIONS:  ^ 

1.  Have  each # student  describe  his/her  day.    Help  the  stu- 
dent list  the  things  he/she  does. 

2.  Ask  the  students  to  put  times  to  their  activities. 
Discuss  the  cycle  of  everyone's  activities. 


Language  Cards/Key  Sfgns 


cycle 
dai  I  y 
£ehavior 
activities 
events 
eye  I ic 
non-cycl ic 

Ident-if  i  cat  ion  Cards 
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4.  Have  students  wr| 
|^  with'  getting  up 


3.    Read  WdUcuss,jffl|  Day  Cycles"  or  Teacher  may  paraphrase. 


morning  and  f,nish,ng  with  getting  up  the  next  morning. 


RED  ^  LEARN  I NG  OUTCOME.-    Students  should  he  ab,e  to  eescrlee  cyclic  and  non-cyc,  ic 

ENRICHMENT:    3C- 1.   All  Sorts' of  Cycles 

Page  T-332    Sound_Cycles  -  Optional  (20-30  min.) 
PURPOSE:    To  expand  the  concept  of  cycles  to  music. 
ADVANCE  PREPARATION:    Materials  -  None. 
TEACHING  SUGGESTIONS: 


Language  Cards/ Key  Signs 
round 
song 
cycl  e 

Identification  Cards 


1.  Teach  the  children  songs  such  as  This  Old  Man,  Row 
Row  Row  Your  Boat,  I  am  Sleeping-,  etc. 

2.  Describe  the  cyclic  pattern  of  the  songs.    Comb'«e  with 
a  couple  of  other  classes  and  try  singing  in  rounds,  o 

DESIRED  LEARN       OUTCOME :    St uden tsgjou I d  be  able  to  identi  fy  patterns  in  songs  by 


examo i 


■  0 


ENRICHMENT:    3C-1  .  All  Sorts  of  Cycles 

Page  T-332    Exercise  Cycles  (20-30  min.) 

PURPOSE:    ^--  understanding  ofcyc.es  by  identifying  cycles  in  fami  I  iar  physical 


ADVANCE  PREPARATION:    Materials.-  ask  the  phys ical .  education 

teacher  to  come  to  the  ' 
room  with  a  stop  watch 

TEACHING  SUGGESTIONS; 


Language  Cards/Kev  Signs 
cycles  - 


Identification  Cards 
names  of  exercises 


1.    Have  th^students  list  exercises  they  perform  in  gym  

class,  .^Examples:    toe  touches,  rope  skipping,  chin-ups,  push  ups,  etc.)  > 

2\  llfpTZluTr  lTX:r- of  exercise  cy^,es  +hey  can  comp,e+e  ,n  a  mi-+e-  Have 

3"  nstU?hem!her  CyCl6S  Wi+h  ^  S+Ud6n+S-  Chall6n9e  +hem  +°  +hink  of  ofher  cycles  and 
DESIRED'  LEARNING  OUTCOME :    students  should  he  ahie  to  recognize  patterns  of  movement  as 


3.30 
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INTRODUCTION:    3C-1    A I  I  Sorts  of  Cycles 

,  -Page  T-322/S-171    What  Is  a  Cycle?    (15-25  min.) 

PURPOSE:    To  introduce  the  concept^i^oycle  as  a  repeating  pattern. 

♦ 

ADVANCE  PREPARATION:    Materials^-  None. 


r 


Language  Cards/Key  Signs 
cycle 
events 

Identification  Cards. 
hour  glass 


TEACHING  SUGGESTIONS: 

1.  Have  students  look  at  pictures  on  page  171.  Discuss 
*     the  first  2  questions  on  page  17 V    Review  that  a 

cycle  is  a  series  of  events  that  is  repeated. 

2.  Repeat  step  1  for  the  questions  on  page  172. 

3.  Have  students  read  pages  171-172  or  teacher  may  paraphrase.    Teacher  should  ask 
numbered  questions  for  students  to, respond  to.  ( 

DESIRED  -LEARNING  OUTCOME:  Students  should  be 'able  to  recognize  and -describe  eye les. 
**************************^^ 

APPLICATION:    3C-1    A I  I  Sorts  of  Cycles 

Page  T- 334/ S- 180    Working  With  Cycles  (25-35  min.-) 

PURPOSE:    To  apply  student  knowledge  of  cycles  to  occupational  cycles^, 

ADVANCE  PREPARATION:    Materials  -  obatain  media  of  factories 

and  automated  systems 


Language  Cards/Key  Signs 
work  , 
cycle 
factory 

Identification  Cards 


You  may  want  to  collect,  some  illustrations  of  cycle 
usage  for  reference  during  this  lesson.    Fun  and 
recognizable  pictures  could  show  bicycles,-  amusement 
park  rides  that  repeat  in  a  recognizable  pattern,  and 
even  a  child's  pinwheel  toy. 

TEACHING  SUGGESTIONS: 

1.    Allow  students  time  to  view  and  discuss  the  media.    Ask  students  to  note  cycles 
in  meal  cycles,  sleep  and  waking  cydds  and  household  cycles. 

2     Read  and  discuss^Worki ng  With  Cycles".    Challenge  the  students  to  discuss  their 
own  work  cycles  and  those  of  people  they  know.    Teacher  may  need  to  paraphrase 
questions  for  students  to  respond  to. 

3.    Discuss  cycles  of  work  tn  the  home.  ,  *  . 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  identify  work J^edule's  as  cycles. 


ERIC 
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EVALUATION:    3C-1    All  Sorts  of  CvcAas 

Page  T.-336/S-182    Recognizing  CyrA**  (20-30  mln.) 

PURPOSE:    To  evaluate  student  performance  In  discriminating  between  cycles  and  non- 
Sd2?tfyT5  cycfer'        '      ^  +°  pa++ernS  °f  mo+,on'  and 

TEACHING  SUGGESTIONS: 

1.  '  Read  through 'and  describe  the  student  responses  to  the  evaluation.    If  necessarv 

aSeen  t^iSUST  ^  tl-V  students  to  respo'nT  ^ 

2.  A I  low  students  time  to  complete  the  evaluation. 

|*  ^fr^f  and  record  correct  responses  with  each  student. 
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Uevel  4  Unit  3  Patterns 
Part  C  Patterns  That  Repeat,  Lesson  .CI  uster  SC-2 


A.-  CLUSTER  OUTLINE 


Page 


Teaching  Strategies 


Lesson  Title 


Teaching  Time 
Suggested 


T-S42 
T-344 
T-345 

T-346 
T-348 
1*350 


Introduction 

Development 

Development 

Development 
App I Ication 
Evaluation 


A  Change  of  Phase 
Water  Comes  Out  of  Air 
Water  Goes  Into  Air 
See  ft  Yoursel f 
Putting  the  Cycle  Together- 
Cycle  In  a  Cycle 
Make  a  Cycle 


V 


35-45  mln. 
20-30*mln. 

25-35* mi n. 
20-30  mJn. 
25-35  mln. 
25-35.  mln. 


NOTE:    Lessons  What  Goes  Into  Air  and  See  It  Yourself  have  been  combined. 

B.    MATERIALS:    See  Materials  List  on  page  T-339. 

* 

fl LMSTRIP  INFORMATION:    Fllmstrlp  Sets  X,  Structural  Systems  and  Xt,  Motion  and 
r  Change,  are  appropriate  for  use  In  this  unit. 


INTRODUCTION:    3C-2    The  Water  Cycle 

Page  T-342/S-184    A  Change  of  Phase  (35-45  mln.) 

PURPOSE:    To  Introduce  the  concept  of  the  cyclic  nature  of  changes  fn  the  phasfes  of 
matter. 


ADVANCE  PREPARATION:    Materials  -  water  heater 

-  pans  (one  filled  with  Ice) 

-  Ice 


TEACHING  SUGGESTIONS: 


1.    Review  matter' as  what  objects  are  made  of.    See  If 
they  can  recal I  the  3  phases  of  matter  'they  learned 
from  last  year. 


2.    Allow  the  children  to  watch  the  change  of  pfiase  f 
Ice  to  I Iquld. 


3.".  Ball 'the  liquid  and  watch  the  change  from  liquid  to 
gas.    Review  the  term  evaporate.  < 


Langifege  Cards/Key  Signs 

phase 

liquid 

sol  Id 

gas 

evaporate 
boll 

condense 

Identification  Cards 

water 

pan 

heater 
Ice 


4.    hteld  a  pan  over  the  steam  and  have  the  children  observe  the  change  to  I  Iquld. 

Rdvelw  the  term  condensation.    Explain  that  when'tflatter  changes  to  the  phase  that 
.  It  first  was,  this  Is  a  cycle.  •  . 
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5.    Read  and  dfscuss  "A  Change  of  Phase"  or  teacher  may  paraphrase. 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  describe  changes  In  the  phase 

-   of  water  as  eye  lie. 

DEVELOPMENT:    3C-2    The  Water  Cvcle  ...  -  - -«-4- 

Page  T-344/S- 186    Water  Comes  Out  of  Air  (20-30  min.) 

PURPOSE:,.  To  extend  the  concept  of  the  cyclic  phase  change  of  water  to  condensation. 

ADVANCE-  PREPARATION:    Materials  -  ice 

TEACHING  SUGGESTIONS: 

1 


Have  students  observe  condensation  of  water  on  cold 
glasses,  breathing  on  cold  windows,  and  dew.  Stress 
that  water  condenses  on  cool  surfaces.  Review  defi- 
nition condensation  -  a  gas  changing  to  liquid. 

Have  stjud^nts  look  at  the  pictures  on  page  186.  Point 
out  that  In  all  the  pictures,  the  surface  where  water 
droplets  have  fromed  is  colder  than  the  surrounding 
air. 


Language  Cards/Key  Signs 
I  iquid 
solid 
gas 

condenses 
condensation 
dew 

I  jfentl  f  icatlon  Cards 
ice 


3. 
4. 


Read  and  discuss  "Water  Comes  Out  of  Air"  or  teacher  may  paraphrase.- 

Review  the  water  cycle  process  discussed  in  yesterday's  lesson.  Ask  students  to  - 
name  the  phase  they  are  observing  in  this  lesson, 


DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  describe  condensation  as  the 

change  of  a  gas  to  liquid. 
********************************^ 

* 

DEVELOPMENT:    3C-7    The  water  Cycle'  '  \ 

Page  T-345-347/3- 187    Water  Goes  Into  Air  -  See  It  yourself  * 

PURPOSE:    To  extend  the  concept  of  the  cyclic  change  of  water  to  the  concept  of 
evaporation. 


ADVANCE  PREPARATION:    Material 5  -  water  heater 

-  pan  of  water 

TEACHING  SUGGESTIONS: 

1.    Have  the  students  wet  objects  and  set  them  out  to  dry, 
In  the  shade  and  the  sun.    Discuss  the  speed  of  evap- 
oration.   Stress  that^ evaporation  occurs'  more  rapTdly 
on  warm  surfaces.    Explain  evaporation  as  a  liquid 
changing  to  a  gas. 


Language  Cards/Key,  Signs 

evaporate 

liquid 

sol  id 

gas 

dew 

steam 

humid  ' 

Identification  Cards 
water  * 
b&i  I  « 
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2.  Observe  dew  In  the  morning  and  lack  of  dew  later  In  the  day." 

3.  ,  Observe  steam  rising  boiling  water. 

4.  ^Report  to  the  students  the  humidity  of  the  air  (If  It  Is  a  factor). 

5.  Observe  the  effects, 'over  time,  as  a  specific  spot  during  and  after  rain.  - 

6.  '.Read  and  discuss  "Water  Goes  Into  Air"  as  a  function  of  evapo/atlon  or  teacher^ 

may" paraphrase.     -P  * 

8.    Review  the  water  qfeje  process  discussed  in  the  first  cluster  lesson.    Ask  students 
to  name  the  phase  they  jare  observfng  irwrfis  lesson.    Make  sure  students  use  the 
terms  evaporation,  condensation  and  water  cycle. 

DESIRED  LEARNING  OUTCOME:    StJdents  should  identity  evaporation  in  the  water  cycle, 

and  daf i ne  it  a$  liquid  changing  to  a  gas, 

DEVELOPMENT.:    3C-2    The  Water  Cycle 

Page  T-346/S-188    Putting  the  Cvcle  Together  (20-30  min.)  «t  4 

PURPO^frS  To  review  the  water  cycle. 
ADVANCE  PREPAF&TfON:    Materials  -  none. 
TEACHING -SUGGEST  IONS: 


Language  Cards/Key  Signs 
evaporate 
condensation 
water  cycle 


Identification  Cards 


1.  Have" the  students  look, at  picture  on  page  188.  Ask 
them  to  exjilafn  hoW-  wafer  goes  tnto  and  comes  out  of 
the  air.    ,lf  students  are  havTng  difficulty,  illustrate 
the  water  cycle  on  the  board. 

2.  Read  and  discuss  "Putting  the  Cycle  Together"  or  teacher  may  paraphrase. 

3.  Make  a  Water  Cycle  bulletin  board  using  pictures  of  lakes,  rivers,  etc.    If  possible 
use  pictures  from  the  local  environment. 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  describe  the  water  cycle  In  terms 

evaporation  and  condensation. 
************************################^ 

APPLICATION:    3C-2    The  Water  Cvcle  f 

Page  T-348/S-189    Cycle  In  a  Cvcle 


PURPOSE:    Wapply  the  students  knowledge  of  the  water  cycle  to  different  cycles  In 
that  process. 

ADVANCE  PREPARATION:    Materials  -  films  and  filmstrlps  about 

rain  and  rivers 


Language  Cards/Key  Signs 
eye  I e  / 
rain 

Identification  'Cards 
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Background  Information  r  At  this  point  the  students  are  familiar  with  the  basic 
evaporation  and  condensation  phases  of  the  water  cycle.    However,  not  all  of  the 
liquid  in  this  process  follows  that  basic  order  step  by  step.    Rainwater  in  a  city 

''runs  down  storm  drains  Into  sewers  that  ultimately  drain  off  into  large  bodies  of 
water.    Similarly,  rainfalls  in  a  country  environment  do  not  necessarily  undergo 
a  process  of  evaporation  that  leads  to  a  redeposi trfon  on  that  same  country  area. 
Country  rain  can  run  downhT I  I  into  streams,  or  can  be  soaked  through  the  ground 
into  streams  below  the  surface.    That  water  ultimately  drains  off  into  large 
bodies  of  water  where  the  evaporation  phase  of  the  water  cycle  begins  again. 

Evaporation  takes  place  most  often  from  large  bodies  of  water,  such  as  lakes 
and  oceans.    This  evaporated  water  is  carried  as  clouds  until   it  is  redeposited 

•on  various  locations.     In  +his  way,  country  rain-can  go  through  a  cycle  that 
leads  to  redeposition  on  a  city,  just  as  city  rain  goes  through  a  process  that 
leads  to  rainfall   in  the  country. 

TEACHING  SUGGESTIONS: 

1.  Allow  the  students  to  view  and  discuss  the  rain  media. 

2.  Read  and  discuss  "Cycle  in  a  Cycle"  or  teacher  may  paraphrase. 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  describe  cycles  within  the 

process  of  rai  n .  f 

EVALUATION:    3C-2    The  V^er  Cycle 

Page  F-350/S-191    Make  a  Cycle  C25-35  mln.) 

PURPOSE:    To  evaluate  student  performance  in  drawing  and  identifying  phases,  $f  the 
water  cycle. 

TEACHING  SUGGESTIONS:  # 

< 

1.  Read  through  the  d i recti ons  and  describe  desired  responses. 

2.  Allow  students  time  to  complete  the  evaluation. 

3.  Grade  and  record  correct  responses  with  each  student.     If  necessary  teacher  should 

paraphrase  each  question  allowing  time  for  students  to  respond  between  each  question. 
*************************************** ***********^^ 
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Level  4  JJnf t  4  Exploring  Energy 
Part  A  What  Is  Energy?.  Lesson  Cluster  4A-1 


A.    CLUSTER  OUTLINE  ( 


Page 

Teaching  Strategies 

Lesson  Title 

Teaching  Time 
Suggested 

T-360 
T-362 
T-363 
T-364 
T-365 

Introduction 
Development 
Development 
Appf feat  Ton  % 
Evaluation 

Interacting  Systems 
Systems  and  Energy 
Energy  Transfe.p 
Energy  Everywhere 
Evidence  of  Energy 

20-30  mln. 
20-30  mln. 
15-25  mln. 
15-23  mln. 
20-30  mln.  . 

~B.    MATERIALS:    See  Materials  Ltst  on  page  T-357. 

F 1 LMSTB 1 P  INFORMATION:    Fllmstrlp  Set  XII,  Conduction  Systems  Is  appropriate  for  use 
-  ^                                  !n  tbts  uqlt.  ? 

PRODUCTION:    4A-1    What  Is  Energy?  7" 

Page  T-360/S-194    Interring  -Systems  (20-30  mln*) 

PURPOSE:    To  Introduce  the  concept  of  Interaction,  evidence  of  Interaction  and  system. 


Language  Cards/ Key  Signs 

Interact, 

evl dence 

system 

properties 


Identification  Cards 
(each  for  objects  used 
In  Advance  Preparation) 


ADVANCE  PREPARATION:    Materials  -  hammer 

-  wood 

-  nail 

-  paper 

-  ruler  v 

-  pencl I 

-  scissors 

-  cloth 

-  thread 

-  needle 

TEACHING  SUGGESTIONS: 

1.  Place  all  objects  on  a  table  In  no  particular  order.  rAsk  students  to  choose  objects 
that  could  make  a  system*    Discuss *each  system  and  the  possible  Interactions. 

2.  Have  students  look  at  the  pictures  or)  page  194.    Discuss  what  evidence  of  Inter- 
action can  be  seen  In  each-picture. 

3.  Make  sure  stqdents  understand  the  meaning  of  the  terms  Interaction  and  evidence. 

4.  Distribute  paper  to  each  student.    Instruct  the  students,  to  Interaction  In  some  way 
-with  the  paper*    (Be  as  ambiguous  as  possible*) 
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TnL  T*  ?++?    +Ie"  h°W  an°+her  S+Uden+  interact*  with  his  paper  and.-.what  evi- 
n  f    n[^af 'r  he  s?w-    EvidenCe  maY  inc,ude  'such  interactions  as  rumpling, 
tearing,  folding-,  footmarks,  or  perhaps  even  an  object  wrapped  inside  the  paper 

6.  Continue  step  5  until  all  students  have  a  turn. 

7.  Wave  students  look  at  pictures  on  page  195.  '  Instruct  them  to  find  systems.  They 
should  list  the  objects  for  each  system  and  a  name  for  the  system  above  each  list. 
Students  can  compare  lists  and  names. 

8.  Have  student  read  page  194-195  or  teacher  may  paraphrase. 

DESIRED  LEARNING  OUTCOME:    Students  should  start  to  use  the  terms'  interaction,  evidence 

of  interaction  and  system  in  describing  evidence  of  inter- 
action. 

»*************************#*********#****^^ 

DEVELOPMENT:    4A-1    What  is  Energy? 

Page  T-362/S-196    Systems  and  Energy  (20-30  min.) 

PURPOSE:     Introduce  the  concept  of  energy,  including  energy  givers  and  receivers,  and 
to  relate  energy  .to  systems  of  interaction. 

ADVANCE  PREPARATION:    Materials  -  an  object  (book,  ball, 

box,  etc.) 


Language  Cards/Key  Signs 
energy 

energy  giver 
energy  receiver 

Identl f  ication  Cards 


TEACH  I  NJ^UGGEST  IONS: 

1.  Beg#lo  lesson  by  pushing  an  object  across  the  table. 
Ask>  students  what  moved  the  box?    Accept  all  responses, 

/J 

2.  Have  students  read  the  first  paragraph  on  page  196.-  Make  sure  that  students  under- 
stand that  energy  is  necessary  for  interactions  to  take  place  in  any  system. 

3.  Write  the  terms  energy  giver  and  energy  receiver  on  the  chalkboard.    Ask  the  stu- 
dents to  Infer  the  meanings  of  the  terms. 

4.  Have  students  look  at  the  pictures  on  page  196.    Ask  the  italicized  and  numbered 
questions. 

5.  Ask  each  student  to  think  of  a  system  that  may  be  found  at  "school.    Ask  one  student 
to  name  their  system  then  call  on  Another  student  to  tell  which  object  in  the  sys- 
tem is  an  energy  giver  and  which  is  the  energy  receiver.   .Let  the  second  student 
then  name  a  system  and  call  on  another  student  to  name  the  energy  giver  and  re- 
ceiver.   Continue  until  the  students  can  readily  identify  energy  givers^ and  energy 
receivers. 

6.  Repeat  teaching  suggestion  #1.    Have  students  name  energy  giver  and  .energy  receiver. 

r 

DESIRED  LEARNING  OUTCOME:    Ability  to,  identify  the  energy  givers  and  receiver  in  a 

system. 
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DEVELOPMENT:    4A-1    What  Is  Energy?  *  ■ 

Page  T-363/S-197    Energy  Transfer  (15-25  mln.) 

PURPOSE:    Extend  the  concept  of  energy  In  systems  to  energy  transfer  and  evidence  of 
7  energy  transfer* 


ADVANCE  PREPARATION:    Materials  -  smal I  lamp 
TEACHING  SUGGESTIONS: 

1.    Review  the  terms  energy,  eciergy  giver,  and  energy 
receiver,  and  evidence. 


Language  Cards/Key  Signs 
energy  transfer 

identification  Cards 


2.  Begin  lesson  by  plugging  in  a  lamp  and  turning  it  on.  f  Ask  students  what  Is  the 
energy  gi^er  and  what  Is  the  energy  receiver. 

3.  Explain  transfer  of  energy  as  the  traveling  of  energy  through  a  system  from  energy 
giver  to  energy  receiver.    When  the  object  changes  this  is  the  evidence  of  energy 
transfer.    Ask  students  what  the  evidence  of  energy  transfer  is  in  the  lamp. 

4.  Check  students  understanding  by  naming  systems  in  the  classroom  and  having  students 
describe  the^  evidence  of  energy  transfer  shown  by  those  systems, 

5.  Haver  each  student  name  a  system  Jn  the  classroom  or  at  home  and  name  energy  giver, 
energy  receiver  and  evidence  of  energy  transfer. 

6.  Have;  students  look  at  pictures  pn  page  197  and  name  energy  giver,  energy  receiver, 
and  evidence  of  energy  transfer. 

7.  Have  students  read  the  first  paragraph  on  page  197,    Then  teacher  should  ask 
numbered  questions  for  students  to  respond  to. 

DESIRED  LEARNING  OUTCOME:    Ability  to  identify  evidence  of  energy  transfer  in 

specific  systems  and  name  the  energy  givers  and  energy 
receivers . 

***********************************^ 

APPLICATION:    4A-1    What  is  Energy? 

Page  T-363/S-198    Energy  Everywhere  (15-25  min.) 

PURPOSE:    Apply  what  has  been  learned  about  energy  transfer  to  energy  transfer  in  a 
subway  system* 


ADVANCE  PREPARATION:    Materials  -  scissors 

-  magazines 

-  paper 

-  penci I 


Picturecut  from  magazine  showing  evidence  of  transfer. 
TEACHING  SUGGESTIONS: 


'\9 


Language  Cards/Key  Signs 
subway 

Identification  Cards 


I.    .Explain  to  students  they  are  to  find  2    or  3  pictures  of  syStems  showing  evidence  of 
transfer.    They  are  to  number  the  picture  and  then  list  energy  giver,  energy  recelv- 
•  er,  and  evidence  of  transfer  on  paper  corresponding  to  number.    Distribute  materials. 


Ill 
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and  al low  for  students  to  complete  the  activity. 

2.  When  students  have  completed,  have  them  share  their  pictures  and  responses  with 
other  class  members.    The  pictures  can  then  be  used  as  a  bulletin  board  arrange- 
ment. ' 

3.  Begin  a  discussion  by  asking  the  students  if 'any  of  them  have  ridden  on  a  subway  , 
train.^   (Refer  to  picture  on  page;l98.)    Have  them  relate  their  various  experiences. 

4.  Have  students  look  at  picture  on  page  198  and  ask  them  for  evidence  of  transfer  and 
to  describe  the  evidence. 

5.  Have  students  read  the  first  paragraph  on  page  198. 

6.  As  an  additional  activity,  pass  out  paper  and  have  students  make  two  columns  on  . 
their  paper..    Label  home  and  classroom  (this  activity  can  be  set  up  as  a  race,  the 
winner  being, the  student  with  the  most  responses). 

7.  Explain  to  students  they  are  to  think  of  the  evidence  of  transfer  in  various  system 
in  the  classroom  and  at  home  and  write  them  on  their  paper.  Allow  10  to  15  minutes 
to  answer.    Whfen  completed,  have  each  student  read  their  lists  to  each  other.  * 

DESIRED  LEARNING  OUTCOME:    Ability  to  describe  energy  transfer  in  a  subway  system. 
***********.*** ******************************* ****************************************** 

^  *  VaLUAT  I  ON :    4A- 1    Whafr  is  Energy? 

Page  T-365/S-199    Evidence  of  Energy  g    (20-30  min.) 

,  PURPOSE:    To  evaluate  student  performance  in  identifying  objects  in  a  system,  the 
energy  giver,  the  energy  receiver  and  evidence  of  energy  transfer. 

TEACHING  SUGGESTIONS: 

1.  Read  "Knowing  AbcTut  Energy11  and  explain  the  type  of  responses  expected  frpm  the 
children*     If  necessary,  the  teacher  should  paraphrase  each  question,  allowing 
time  between  each  for  students  to  respond  to. 

2.  Allow  the  students  time  to  complete  the  evaluation. 

3.  Grade  and  record  correct  responses  with  each  student  individually. 
************************************************ *************************************** 
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NOTE:    Clusters  4A-2,  4A-3  and  4A-4  have  been  omitted  since  they  require  normal' 
hear  ng  and  are  therefore  not  appropriate  for  a  hearing  impaired  and  d^af 
,        population.    Activities  in  the  following  clusters  relate  to  the  same 
energy  concepts. 


Level  4  Unit  4  Exploring  Energy 
Par+  B  Heat  Transfer.  Lesson  Cluster  4B-1 


A,    CLUSTER  OUTLINE 


Page 


Teaching  Strategies 


Lesson  Title 


Teaching  Time 
Suggested 


s 


T-406 
T-408 
T-409 
T-412 
T-413 
T-414 


I ntroduction 
Development 
Development 
Appl ication 
Appl ication 
Eva  I uation 


Thermometers 

Evidence  of  Heat  Transfer 
Conductors  of  Heat 
The  Celsius  Scale 
Saving  Heat 

Recognizing\Heat  Systems 


20-30  min. 
15-25  min. 
90-100  min. 
15-25  min. 
15-25  min. 
20-30  min. 


B.    MATERIALS:    See  Materials  List  on  page  T-403. 


FILMSTRIP  I NF0RMAT I  ON :    Filmstrip  Set  XII,  Conductive  Systems  is  appropriate  for 

use  in  this  unit.  '     ,  ' 


INTRODUCTION:      4B-1    Heat  Transfer 

Page  T-406/S-220   Thermometers  (20-30  min  v 

PURPOSE:    ^introduce  the  thermometer  as  a  means  of  measuring  temperature. 

ADVANCE  PREPARATION:    Materials  -  a  thermometer 

-  unmarked  thermometers 

-  paper  with  narrow 
lines 

-file  cards 

-  transparent  tape 

-  penci  I s 

TEACHING  SUGGESTIONS: 

1.    Hold  up  a  thermometer  and  ask  the  students  what  it  is  and  wh*+  1+  te  W    c    i  < 

io°fai  o&cTT  a  Te  +t°  rre  t^rl  "tS^s^i  ,h2r»-.dBialn 

terms"  students  understand  the  difference  between  the  two 


Language  Cards/Key  Signs 

temperature 

thermometers 

bulb 


* 
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2.  Go  over  the  caution  with  the  students,  explaining  that  the  thermometers  are 
made  of  glass  and  may  break.  You  may  have  a  student  demonstrate  the  proper 
way  to  hold  a  thermometer . 

3.  Have  students  read  page  220  or  teacher  may  paraphrase.    Go  over  directions  with 
students.    Distribute  the  unmarked  thermometers.    Ask  students  how  they  wi M 
know  if  a  spot  is  hot  or  cold.    Will  the  red  (mercury)  go  up  or  down  for  hot 
places?    Cold  places? 

«* 

4.  Have  students  go  about  the  room  finding  hot  and  cold  spots.    Discuss  where  warm 
and  cold  spots  are  located. 

5.  Have  students  read  the  directions  for  the  activity  on  page  221  or  teacher  may 
paraphrase.  Demonstrate  the  procedure  for  numbering  the  thermometer  with  the 
students.    Distribute  materials. 

6.  Let  the  students  begin  the  activity  providing  help  when  necessary.    They  should 
be  allowed  to  explore  fully  the  area  around  their  desks  to  collect  data. 

7.  Wnen  everyone  is  finished,  have  each  student  name  the  warmest  and  coolest  spots 
near  them.    When  comparing  temperature  readings,  discuss  variables  that  affect 
them-.    (The  placement  of  the  paper  on  the  card,  where  the  thermometer  is  taped 
and  space  between  the  lines  on  the  cards). 

8.  -  Teacher  should  ask  numbered  questions  for  students  to  respond  to. 

9.  Have  students-  write  their  names  on  the  cards.  Collect  them  and  store  for  a 
later  lesson. 

LEARNING  OUTCOME:    Ability  to  devise  a  technique  for  measuring  and  comparing 

temperature  at  different  locations. 
************************************^^ 

r 

DEVELOPMENT:    4B-1    Heat  Transfer  * 

Page  T-408/S-222  '  Evidence  of  Heat  Transfer  (15-25  mir?.) 


PURPOSE:     Introduce  heat  as  a  form  of  energy  and  the  concept  m  a  heat  transfer  system. 

ADVANCE  PREPARATION:    Materials  -  candle 

-  matches 


TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
energy 
source 


1.  .Begin  the  lesson  with  a  quick  review  of  system,  energy  giver,  energy  receiver, 
and  energy  transfer. 

2.  Light  a  candle.  Ask  the  students  which  is  warmer,  the  flame  of  the  candle  or 
their  hands.  Explain  that  heat  can  transfer  from  a  energy  giver  to  an  energy 
receiver.    Also  heat  transfers  from  a  warmer  object  to  a  cooler  object. 

3.  The  teacher,. not  students,  should  put  his/her  hands  near  the  flamejas  if  trying 
to  warm  hands.    Ask  the  students  what  is  the  energy  giver  and  what/ is  the  energy 
rece  i  ver .'    (ca  nd  I  e-hand  s ) 

4.  Illustrate  on  blackboard  how  the  warmer  object  is  the  energy  g\y#r  and  the  cooler 
one  is  the  energy  receiver. 
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flame   '   -  hands 
•  *  warm    •     J*  cool 
m  <      energy  giver,  'energy  receiver  .  *' 

5.    Explain  that  when  ehergy  transfers,  a  change  in  temperature^happens.  Let 
students  feel  the' teacher's  warm  hands. 


6.  Have  students  look  at  the  picture's  on  page  222.    Ask  students  to  name  the  heat 
energy  source  and  which  is  thS^nergy  giver  and  the  energy  receiver  in  each.. 

7.  Have  students  read  the  first  two  paragraphs  on  page  222.    Teacher  should  ask 
numbered  questions  /for  students  to  respond  to. 

DESIRED  LEARNING  OUTCOME:    Ability, to  describe  heat  as  a  form  of  energy,  evidence  of 

heat  transfer  fn  a  system,  and  tell  which  of  object  in  a 
system  is  the  heat  energy  giver  and  which  isvthe  heat 
energy  receiver.  %% 

****************************^ 

DEVELOPMENT:    4B-1    Heat  Transfer  '  '  *s 

Pages  T-409/S-223   Conductors  of  Heat  (90-100  min.) 

PURPOSE:    Extend  fhe  concept  of  energy  conductors  to  conductors  of  heat  energy  through 
the  testing  of  phases  of  matter  for  heat  conduction. 


ADVANCECTPREPARAT ION :    Materials  -  thermometers 

-  clock  or  watch 
*                                         -  vials 

-  sand  , 

-  soi  I 

-  sugar 

-  cooking  o\  I 

-  syrup 

-  plastic  wrap 
-scissors 

-  rubber  bands 

-  3  direction  charts 
Answer  sheets  as  follows 


temp, 
vials 


with 
on  ly 


sand 


Solid 


soil 


sugar 


temp,  with 
hands  ground 
vials 


Liquid 


temp,  with 
vials  only 

temp,  with 
hands  around 
\Hals- 

115 


343 


temp,  with 
viaU  only 


tamp,  with 
hands  around 
vials 


m 


+u  I°u.may  wis*"  +Q  +each-+his  |esson  over  a  perjod  of  days  sjnce  +he  recordinq  of 
the  three-phrases  of  matter  will  take  at  least  25  minutes  each. 

+hroo8ad  °*8x  th^d!rec+l0"s  in,;+he  student  text.  "  Paraphrase  these  directions  tfnto 
Jhree  separate  charts  -  one  for  solid  -  liquid  -  gas  activities. 

Sample  Direction  Chart 

1.  Fill  1  vial  |  full  with  sand,  1  vial  *  full  of  soTI,  and  1  vial  *  full  of 
sugar. 

2.  CAREFULLY  push  a  thermometer  into  the  vial.    Look  at  picture  in  your  book 
DO  NOT  push  too  hard. 

3.  Now  fill  the  vials  to  the  top.    The  bulb  of  'the  thermometer  should  be 
covered. 

4.  .Wait  3  minutes.    Look  at  the  thermometer  and  write  down  the  temperatures  of 
each  sol  id. 

5.  Put  both  of  ..your  hands  around  1  vial.  <w 

6.  Wajt  8  minutes.    Look  at  the  thermometer  and  write  down  the  temperature  of 
theso'jMd.  c 

7.  Dothe  same  thing  again  for  the  other  2  vials.    Don't  forget  to  write  down 
the  temperatures. 


TEACHING  SUGGESTIONS: 

1.  Review  matter  and  its  3  phrases  -  solid* 
I iqui d,  and  gas.  < 

2.  Place  the  word  conductor  on  the  board. 
Explain  that  matter  trough  which  energy 
can  travel*  is  called  a  conductor.  If 
heat  energy  can  go  through  an  object, 
then  that  object  Is  a  conductor.  Have 
students  read  first  two  paragraphs  on 
page  223. 


Language  Cards/Key  Signs 


Identification  Cards 
fone  for  each  material 
listed  In  advanced  prep- 
aration ) 


Place  Solid  Direction  Chart  in  view  of  all 
students.    Go  over  the  directions  with  the  students  making  sure  they  understand 
•what  they  are  to  do.  ^ 

Distribute  answer  sheets,  pencils,  3  thermometers,  clocks  or  watches,  and, 5 
vials  to  each  group  of  2. 

Have  the  students  begin  the  activity  f 61  lowing  the  direction  chart  carefully. 
Explain  that  students  should  share  duties.    Circulate  around  the  room  providing 
help  when  necessary.  * 

tet  the  students  test  the  solids  and  record  their  results!    At  this  point,  the 
activity  may  be  stopped  and  the  lesson*cont I nued  another  day.    Collect  answer 
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sheets  and 'have  students  clean  up, 

7/  Repeat  steps  3,  4,  5,  6  using  liquid  direction  chart  and  cooking  oil.  water, 
and/ syrup  instead  of  the^solids. 

8.  Repeat  steps  3,^,4,  5,  6  using  gas  direction  chart,  ptastic  wrap,  rubber  bands  and 
vial.  -  v 

9.  Discuss  with  the  students  the  results  of  their  tests..    You  may  wish  to  use  the 
numbered    questions  as  a  guide.    Place  class  results  on  the  chalkboard.  Compare 
their  results  by  type  of  conductor,  solids,  liquids,  and  gases.    Expect  wide 
variations  because  s+udents  have  different  body  temperatures  and  their  hands 
differ  as  energy  giverS, 

DESIRED  t EARNING  OUTCOME:    AbHity  to  compare  the  conductivity  of  solids,  liquids  and 


gases 


************************************************ 


APPLICATION:    4B-1    Heat  Transfer 

Page:    T-412/S-226    The  Celsius  Scale  (15-25  min.) 

PURPOSE:    Apply  what  has  been  learned  about  temperature  scale  to  introduce  the 
Celsius  scale. 


ADVANCED  PREPARATION:    Materials  -  celsius  thermometers 

-  rulers 

-  measuring  cups 

-  thermometers  for  lesson  4B-1  p.  220 


TEACHING  SUGGESTIONS: 

1.    Place  materials  on  a  table  in  front  of  the* room. 
Explain  to  the  students  that  ail  the  objects  on 
the  table  are  the  same  in  some  way.    See  if 
students  can  come  up  with  how  they  are  the  / 
same . 


Language  Cards/Key  Signs 


celsius 
sea  I e  * 
marks 

international ly 


2.  Place  the  word  scale  on  the  board.    Explain  that  a  scale  is  a  system  of  marks. 
(S^how  students  the  marks  on-all  the  objects)    That  the  marks  have  the  same 
amount  of  space  between  them  and  are  numbered  in  order.     (Show  to  students) 

3.  Have  the  students  read  page  226  or  teacher  may  paraphrase.     (You  may  need  to 
explain  that  internationally  means  world  wide) 

4.  Let  the  students  take  turns  reading  aloud  the  temperatures  on  the  pictured 
thermometersT 

5.  Disfribute  celsius  thermometers.    Have  the  students  go  about  the  room  finding  hot 
and  cold  spot  and  recording  the  celsius  temperature.  L 

6.  Conclude  lesson  by  asking  students  the  numbered  questions  on-page  226.  Encourage 
the  use  of  the  term  celsius' when  students  report  temperatures  in  the  celsius 
scale. 

DESIRED  LEARNING  OUTCOME:    AbMity  to  read  temperature  on  a  celsius  scale  thermometer. 
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Language  Cards/Key  Signs 


insulator 
blanket  fiberglass 
eel  I u lose 
I  ining- 


APPL.CAT.ON:    ^  ^^Savi«  (15-25  m«n. ) 

PURPOSE:    Extend  the'  concept  of  insulators  to  heat  energy  insulators,  and  to  apply 
that  concept  to  heat  insulation  used  in  buildings. 

ADVANCED  PREPARATION:*   Materials  -  b  I  an  Ret  fiberglass 

TEACHING  SUGGESTIONS:  \ 

1.    Place  the  word  insulator  on  the  board. 
Explain  that  matter  through  which  energy 
can  not  travel  is  called  an  insulator. 
If  heat  energV  can  not  go  through  an 
object  then  the  object  is  an  insulator. 

2     Show  students  some  blanket  fiberglass.    Explain  that  heat  can  not  go  through 
it  so  therefore  it  is  an  insulator.    Pass  around  for  students,  to  observe. 

3.  Have  students  read  the  first  paragraph  on  page  227. 

4.  Have  students  look  at  the  pictures  on  page  227.    Ask  the  students  where  and  why 
the  insulation  is  being  put  in  the  homes. 

5.  Ask  the  numbered  questions  for  students  to  respond  to. 

DESIRED  LEARNING  OUTCOME:  Ability  to  describe  how  insulation  is  used  to  keep  object 

EVALUATION:    4B-  i   Heat  Transfer  ,,n  ,n  min  , 

Page  T-414/S-228    Recognizing  Heat  Systems  (20-30  mm.) 

PtiRPn^P-    To  evaluate  the  students1  performance  in  identifying  insulated  objects, 
energy  givers  and  energy  receivers,  conductors  in  a  heat  energy  system 
and  translating  numerical  temperatures  into  words. 

TEACHING  SUGGESTIONS:  .  ' 

1     Read  "Recognizing  Heat  Systems"  and  explain  the  type  of  responses  expected  from 
the  chMdre       Go  over  all  vocabulary.     If  necessary  the  teacher  should  para- 
•  Jhrase  each  question,  al lowing.time  between  each  for  student  to  respond.  . 

2.    Allow  the  students  time  to  complete  the  evaluation. 

3     Grade  and  record  correct  responses  with  each  student  individually. 
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Level  4  Unit  4  Exploring  Energy 
Part  B  Heat  Variables,  Lesson  Cluster  4B-2 

A.    CLUSTER  OUTLINE 


Page    _  _. 

Teaching  Strategies^-  - 

—  "Lesson  Title  — 

Teaching  Time 
-    —  Suggested 

■  ^ 

T-421 
T-422  / 
T-424 
T-425 
T-426 

Introduction 
*  Development 
Development 
Appl I  cat! on 
Eva  1 uatton 

Kinds  of  Matter  •> 
Color 

Amount   of  Matter 
Choosing  Clothes 
Finding  Variables 

20^30  min.  < 
20-30  min. 
30-40  min. 
15-25  mtn. 
15-25  min. 

B.    MATERIALS:    See  Materia! 
FILMSTRIP  1 NFPRMAT I  ON : 

^List  on  page  T-^17. 

Filmstrip  Set  XII,  Conduction  Systems,  is  appropriate  for 
use  in  this  unit* 

CP 

INTRODUCTION*:  ?  4B-2    Heat  Variables 

Page-  T-421 /S-229    Kinds  of  Matter  (20-30  min. ) 


PURPOSE:     Introduce  kind  of  matter  as  aj  variably  in  a/ffeat  energy  system. 
PREREQUISITE:    Exposure  to  the  ter^var lab le 

ADVANCED  PREPARATION:    Materials  -  books  (with  dark  covers) 

-  celsiuS  thermometers 

Direct  sunlight  is  needed  for  this  lesson.    Therefore  you'will  need  to  schedule 
this  lesson  on^  sunny  day  and  at  a  time  when  dTrect  sunlight  sjiines  into,  or  near, 
your  room. 


TEACHING  SUGGESTIONS; 


1.  Begin  the  lesson  with  a  brief  review  of  the- 
term  variable.     (A  variable  is  something 
in  a  system  that  can  change,  "when  a 
variable  changes,  the  interaction 

,     changes).    Explain  to  the  students 

that,  in  this  cluster,  they  will  be  investigating  variables  in  heat  systems. 

2.  Have  the  students  read  page  229.    Go  ovter  the  directions  with  the  students, 
making  sure  they  understand  what  to  do^ 

3.  Explain  to  the  students  that  they  are  to  record  high  and  low  temperatures  of 
objects.    Draw  an  example  of  a  chart  on  the  chalkboard. 


Language  Cards/Key  Signs 
var iab le 
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4.    Distribute  the  jnaterlals  and  have  the  students  dp  the  activity.    Use  books  with 
dark  covers  for  best  results.    Have  students  choose  other  objects  from  the 
classroom  to  test, 

5*    Circulate  around  the  room  providing  help  as  needed, 

9 

6.  Draw  a  large  chart  on  the  chalkboard  and  have  the  students  supply  the  data  when 
they  have  tested  all  of  the  objects. 

7.  Teacher  should  ask  numbered  questions  for  students  to  respond  to. 

8.  Write  the  heading  "Variable  in  Heat  Transfer"  on  the  chalkboard.    Ask  students 
what  variable  changed  during  testing  (kind  of  matter).    Record  the  variable  under 
the  heading.    Add  other  variables  to  the  list  as  the  students  procede  through 
this  cluster. 

DESIRED  LEARNING  OUTCOME:    Ability  to  identify  kind  of  "matter  as  being  a  variable  in 

a  heat  system  and  to  describe  its  effect  using  temperature 
readings. 

********************************************* 

DEVELOPMENT:    4B-2    JHeat  Variables 

Page    T-422/S-230    Color  (20-30  mi n. ) 

PURPOSE:     Introduce  color  as  a*variable  in  a#  heat  energy  system, 

ADVANCED  PREPARATION:    Materials  -vials  / 

-  thermometers 

-  water 

-  food  coloring 

-  i  nk " 


OPTIONAL-:    Direction  Chart 


Language  Cards/Key  Signs 


permanent 


Direct  sunlight  is  needed  for  this  lesson. 
Therefore  you  will  need  to  schedule  this  lesson 
on  a  sgnny  day  and  at  a  time  when  direct  sunlight 

shines  into  or  nears  your  room.    You  can  teach  lesson  (3)  Amounts  of  Matter,  prior 
to  this  lesson  because  of  weather  conditions. 

Liquids  used  in  this, lesson  may  be  prepared  in  advance  allowing  the  solutions  to 
reach  room  temperature  at  the  same  time,  thereby  eliminating  one  variable  with  which 
students  might  be  concerned. 

TEACHING  SUGGESTIONS: 

J.    Explain  to  students  that  in  this  lesson  they  will  be  testing  to  see  If  color  has 
an"  effect  on  temperature. 

2.  Have  students'  read  page  230-231  or  go  over  directions  on  direction  chart  with 
students.    Be  sure  studen+s  understand  what  they  are  to  do. 

3.  Ask  students  to  predict  wh|t  will  happen  to  varying  cojor-s  of  water  both  in  and 
out  of  the  sun.    Record  predictions  on  board. 


ERIC 


* 


-  4..., ^Distribute  the  materials  and  have  the  students  begin  the  lesson.    While  students 
are  waiting  the  35  minutes,  ask  thera  to  record  their  temperatures  next  to  their 
predictions  on  the  chalk  board.    Compare  the  two  temperatures. 

5*    Circulate  around  the  room  providing  help  as  needed. 

6.  Record  the  remainder  of  the  data  on  the  chalkboard  when  students  have  completed 
the  - lesson.    Go  over  data  with  students. 

7.  Teacher  sfoould  ask  numbered  questions  for  students  to  respond  to. 

8.  Ask  the  student  what  variable  changed  during  testing  (color).    Record  the 
variable  under  the  heading,  "Variable  in  Heat  Transfer." 

DESIRED  LEARNING  OUTCOME:    Ability  to  describe  the  changes  that  color  causes  in  a  » 

r    heat  energy  system. 

*############################*######*####* ******* *#####*#######################******** 

DEVELOPMENT:'   4B-2    Heat  Variables 

Page  T-424/Sr232    Amount  of  Matter  (30-40  min.) 

PURPOSE:     Introduce  amount  of  ^me^ter  as  a  variable  in  a  heat  energy  system. 

pAQVANCED.PREeARATIOfe    Materials  -  .hot  and  co 14  water  m  >v 

-  glasses  or  cups  -  different  sizes 

-  Celsius  thermometers 
optional    -  direction  chfrrt 


Language  Cards/Key  Signs 


amount 


TEACHING  SUGGESTIONS: 

K    Have  the  students  read  the  tjtle  of  the  lesson 
"Amounts  of  Matter."    Ask  the  students  what  it 
means.    Be  sure  students  understand  the  term 
'amount. 1 

2.  Have  the  students  read  page  232  or  go  over  directions  on  direction  chart.  Make 
sure  students  understand  what  they  are  to  do. 

'  j 

3.  Distribute  the  materials  and  have  the  students  begin  the  lesson.    Caution  students 
to  be  careful  with  the  hot  water. 

4.  Circulate  around  thd  room  providing  help  where  needed. 

5.  Discuss  results  when  students  have  finished.    Using  student  data,  draw  a  chart  on 
the  chalkboard  showing  the  temperature  differences. 

6.  Teacher  should  ask  the  numbered  questions  for  students  to  respond  to. 

7.  Ask  the  student  what  variable  changed  during  testing  (amount  of  matter).    Record  the 
variable  under  the  heading  "Variables  in  Heat  Transfer." 

DESIRED  LEARNING  OUTCOME :    Ability  to  identify  amount  of  matter  as  a  variable  in  a. heat 

system. 

************************************************* *************************************** 


9 
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APPLICATION:    4B-2    Heat  Variables 

Page  T-425/S-233   Choosing  Clothes  (15-25  nrln.) 

PURPOSE:    Apply  the  knowledge  of  variables  in  a  heat  energy  system  to  choosing  clothing 
in  hot  or  cold  weather. 

ADVANCE  PREPARATION:    Materials  -  list'of  variables  from  three  previous  lessons 
TEACHING  SUGGESTIONS: 

1.  Begin  the  lesson  by  having  students  review  the  three  heat  variables,  kind  of 
matter,  color,  and  amounts  of  matter.    Refer  to  chart  you  begin  In  Lesson  1  of 
this  cluster. 

2.  Have  students  read  the  first  paragraph  on  page  233.    Ask  students  how  knowing 
about^variables  in  heat  energy  can  help  them  to  decide  what  clothe* to  wear. 

3.  Have  students  read  through  the  directions  and  do  the  activity.    Tell  students  to 
keep  in  mind  the  list  of  heat  variables  while  doing  the  activity. 

4*    Go  over  the  student  responses  with  them  when  they  have  finished  the  activity. 
Teacher  should  ask  numbered  questions  for  Students  to  respond  to. 

5.    Extend  the  lesson  by  asking  the  students  to  design  $  piece  of  clothing  for  one 
of  the  following  weather  conditions. 

a.  snow  storm  0°C  c-  ? 

b.  hot,  dry,  sunny,  33  C 

c.  Windy,  21°C 

DESIRED  LEARNING  OUTCOME:    Ability  to  determine  what  kind  of  clothing  is'  suitable  to 

wear  on  hot  and  cold  days  by  using  variables  in  heat  transfer* 
****************************************************^^ 

EVALUATION:    4B-2    Heat  Transfer 

Page  T-426/S-234    Finding  Variables  (15-20  min.) 

PURPOSE:    To  evaluate  the  students1  performance  listing  variables  that  would  cause 
•  temperature  changes  in  heat*  systems.  * 

TEACHING  SUGGESTIONS:  :, 

1.    Read  "Finding  Variables"  and  exgjc>itf  the  type  of  responses  expected  from  the 
children.     If  necessary,  the  teacher  should  paraphrase  each  questions,  allowing 
time  between  each  for  student  to  respond  to* 

2*    Allow  the  students  time  to  complete  the  evaluation*  * 

3*    Grade  and  record  correct  responses  with  each  student  individually. 
*************** ************************************ ************^^ 
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Level  4  Unit  4  Exploring  Energy 
ParhC  Electric.  Energy.  Lesson  Cluster  4C- 


A.    CLUSTER  OUTLINE 


Page 

Teaching  Stra+eg4es 

Lesson  Title 

Teaching  Time 
~  Suggested 

T-432 
TV435 
T-436 
T-438 
T-439 

Introduction 
Development  1 
Development 
Appl Icatfon 
Evaluation 

Electricity 
Electric  Circuits 
*    Connecting  Circui'ts 

Using  ci  rcuits  > 
Knowing  About  circuits 

20-30  min. 
f-v      15-25  min, 
[    )     20-30  min, 
20-30  min, 
15-25  min. 

B.    MATERIALS:    See  Materials  List  on  page  T-429,  _ 

FILMSTRIP  INFORMATION:    Filmstrip  Set  XII,  Conduction  Systems,  is  appropriate  for 

use  in  this  unit. 

1  ,  1 

INTRODUCTION:    4C-J  '  Transfer  of  Electricttv 

X  Page  T-432/S-"236    Electricity  C20-30  min.) 

PURPOSE: 


Introduce  the  concepts  of  electric,  energy  transfer  and  of  a  circuit. 


ADVANCE  PREPARATION:    Materials  -  batteries 

-  bulbs 

-  wire  C30  cm  CI2  in.)  pieces) 

Use  uninsulated  aluminum  wire.    Copper  is  also  accept- 
■able  but  not  iron  or  steel  wtre. 


Language  Cards/Key  Signs 


electricity 

Identification  Cards 
bulb 
battery 
wi  re 


Background  Information  -  As  with  other  energy  systems, 
an  electrical  energy  system  must  have  an  energy  giver' 

and  an  energy  receiver.    An  electrical  energy  giver  can  be  a  battery^  ~  

Unlike  many  forms  of  energy,  electrical  energy  requires  a  complete  path  or  cfr- 
C^!+;r0rn,ener?y  9iV6r  +hrou9h  .energy  receiver  and  back  to  the  energy  giver.  This 
additional  path  from  energy  receiver  back  to  the  energy  giver  makes  electrical 
conduction  both  exciting  and  frustrating  for  the  students.    They  generally  believe 
that  a  wire  connected  from  the  battery  to  the  bulb  should  cause  the  bulb  to  light. 

2n+t isC°r6ry  +ha+  an  ex+ra  P3+hlis  needed  Is  not  really  Internalized  by  some  stu- 
dents until  many  activities  have  been  completed.  . 

TEACHING  SUGGEST fONS: 

J.     Introduce  the  lesson  by  asking  the  students  to  recall  the  forms  of  energy  they  know. 


123 
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tZ  ?i™  «n  IL  h^eHtS  I"3!  """I  WI"  n°W  be  learn,n9  about  electricity.  -Write 
the  term  on  the  board.    Explain  that  electricity  is  another  form  of  energy.  It 
is  electrical  energy  and  it  can  transfer  through  a  system  from  energy  giver  to 
©  M©  r*Q  y  r©C©  I  v©  r .  , 

3.    Have  the  students  read  the  directions  and' do  the  activity.    Distribute  materiafs. 

4'  ^k'?!6  a£i!nd  f^e  r00m'  encoura9^g  the  students  to  look  for  many  ways  to- light 
the  bulb  Attempt, ng  to.  find  several  patterns  to  light  the  bulb  is  very  important 
as  students  will  begin  to' make  generalizations  about  the  connections. 

5.    When  students  have  finished,  have  them  look  at  their  drawings.  •  Ask  which  objects 
they  drew  are  the  energy  givers,  energy  receivers  and  what  evidence  of  transfer  of 
electrrctty  did  they  see. 

DESIRED  LEARNING  OUTCOME:    Ability  to  cause  a  bulb  to  light  by  connecting  a  battery, 

wire,  and  bulb. 

************************^^^ 

DEVELOPMENT:    4C-1    Transfer  of  Electricity 

Page  T-435/S-237    Electric  Circuits  (15-25  min.) 

PURPOSE:  Extend  the  concept  of  the  transfer  of  electricity  to  circuits  that  are  com- 
plete and  not  complete'. 


ADVANCE- PREPARATION;    Materials  -  batteries 

-  bulbs 

-  wire  (30  cm  or  12  in. 

pieces) 

^  -  maski  ng  tape 

TEACHING  SUGGESTIONS; 

1.    Write  the  term  circuit  on  the  board.    Explain  that 
a  circuit  is  a  path  that  electricity  travels  through, 


Language  Cards/Key  Signs 
path^ 
-c  i  rcu  i  t 
trace 
source 

Identification  Cards 
bulb  7 
battery 
wi  re 


Have  the  students  read  the  first  2  paragraphs.  If 
students  are  unfamiliar  vdth  the  term  energy  source,  explain  that  an  energy  source 
is  an  energy  giver. 

Make  sure  the  students  understand  the  meaning  of  circuit  and  that  electrical  energy 
can  only  travel  through  a  complete  circuit. 

Have  the  students  look  at  the  pictures  on  page  237.    Ask  students  which  cf 
are  comofete  and  which  are  not  complete. 


Allow  the  students  time  to  test  the  circuits.    Demonstrate  how  to  use  masl|Btape 
to  hold  the  wire  in  place.  ' 

Ask  the  students  how  their  complete  circuits  are  the  same.    Help  students  to  realize 
that  a  wire  from  one  end  of  the  cell  must  go  to  the  side  of  the  light  bulb,  and  a 
wire  from  the  opposite  end  must  connect  to  the  base  of  the  light  bulb;  and  that  it 
is  not  necessary  for  one  end  of  the  battery  to  go  to  a  specific  location  -  the  bulb 
will  lightjf  either  end  is  used. 


uc 
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7.    Conclude  the  lesson  by  asking  the  numbered  questions  for  the  students  to  respond 
to.  * 

\  '*  , 

DESIRED  LEARN  I NG  'OUTCOME :    Ability  to  generalize  about  the  connections  needed  to  com- 

t  plete  a  circuit  and  relate  their  work  to  electrical  energy 
transfer. 

DEVELOPMENT:    4C-1    Transfer  of  Electricity 

Page  T-436/S-238    Connecting  Circuits  (20-30  mi n.) 


PURPOSE: 


Extend  the  concept  of  a  circuit  to  circuits  connected  in  sertesand  parallel 


ADVANCE  PREPARATION:    Materials  -  batteries 

-  w  i  re 

-  bulbs 

-  paper 

-  penci I s 

Optional:    cards  with  drawings  of  parallel  and. 
series  ci  rcuits. 


Language  Cards/ Key  Signs 

series 

paral  lei 

circuits 

Identification  Cards  ■ 


Background  Information  -  Basically,  there  are  just  2 
ways  in  which  an  electrical  energy  giver  can  be  connected  to  an  electrical  energy 
receiver.    These  2  ways  are  called  parallel  and  series  circuits. 

In  a  series  circuit,  the  energy  must  flow  in  a  series  from  1  receiver  to  the  next 
until   it  returns  to  the  energy  giver.    There  is  just  one  path  the  energy  can  follow 
in  a  series  circuit.    Thus  if  the  circuit  is  broken,  all  parts  of  the,  circuit  will 
not  function. 

In  a  parallel  circuit  there  are  many  paths  , from  energy  giver  to  receivers.  Thus, 
if  the  circuit  is  broken,  the  other  receivers  will  continue  to  function. 

TEACHING  SUGGESTIONS: 

1.  Write  the  words  series  and  parallel  on  the  board.    Point  out  that  the  word  series 
refers  to  things  or  events  that  occur  one  after  another.    Ths  word  parallel  refers 
to  things  or  events  that  happen  together. 

2.  Have  students  read  the  first  paragraph  on  page  238.    Ask  students  how  the  lotteries 
are  connected  in  a  series  circuit;  a  parallel  circuit. 

3.  Have  the  students  look  at  the  pictures  on  page  238.    Ask  the  students  the  italicized 
questions.     If  students  are  having  difficulty,  illustrate  on  the  chalkboard  the  2 

di  f ferent  series. 

4.  Distribute  materials  and  have  the  students  set  up  1  circuit  in  series  and  1  in 
parallel.    Circulate  around  the  room  providing  help  when  necessary. 

5.  Ask  the  students  to  draw  the  circuit  they  made.  Tell  them  to  mark  on  their  drawing 
where  they  plan  to  disconnect  their  circuits  and  then  record  the  result  after  they 
do  it. 

v 

6.  Have  each  student  draw  his  successful  circuits  on  the  board.    Go  over  the  results 
of  the  activity. 
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7.  Repeat  SFteps 2,  3,  4,  5,  6  for  page  739  (insert  word  bulb  for  battery). 

8.  Teacher  may  ask  numbered  questions  for  student  to  respond  to, 

9.  For  more  practice,  teacher  should  prepare  ahead  of  time,  cards  with  drawings  of 
series  and  parallel  circuits,    tards  may  be  used  in  several  w<*ys: 

1.    hold  up  and  student  must  identify-  the  kind  of  series 
<  2.    pass  out  and  student  mUst  set  up  the  circuit 

3.  hold  up  and  student  must  identify  if  it  is  the  batteries  or  the  bulbs  that 
are  in  a  series  or  parallel  circuit 

4.  play  a  card  game  similar  to  <fishf  where  students  must  get '3  of  the  same  kind 
of  circuit  before  they  can  lay  them  down, 

2SiJ5ii™Ifl!S *2*J^    AbiN+y  +°  identifV  and  draw  series  and  parallel  circuits. 


APPLICATION: 


4C-1    Transfer  of  Energy 

Page  T-438/S-240    Using  Circuits  (20-30  min.) 


PURPOSE:    Apply  a  knowledge  of  energy  givers,  energy  receivers  and  circuits  in 
examining  battery-operated  objects. 


ADVANCE  PREPARATION:    Materials  -  answersheets  with  itali 

cized  questions  on  and 
■   » '*  room  for  students  to 

t  answer 

-  f lashl ights 

-  transistor  radios 

-  battery  operated  games 
or  toys 


Language  Cards/Key  Signs 
transistor  radio 

Identification  Cards 
transistor  radio 
f lashl ight 


Perhaps  the  students  could  bring  in  some  of  the  materials.    The  ideal  amount  would 
be  one  of  each  for  each  pair  of  students.    However,  the  minimum  equipment  is  -one 
flashlight  and  one  battery. 

TEACHING  SUGGESTIONS: 
J 

1.    Explain  tt/the  students  that  they  will  be  observing  ways  in  which  batteries  are 
connected  in  battery  operated  objects. 

Have  students  read  the  first  paragraph  on  page  240.    Divide  class  into  groups  of  2. 

If  you  have  enough,  distribute  the  flash-lights  and  transistor  radios  so  that  each 
group  of  2  will  have  one  each.    Otherwise  set  up  places  in  the  room  where -students 
can  manipulate  and  observe-the  materials.    Distribute  answersheets. 

Have  students  do  the  activity I    Explain  to .them  they  ar4  to  find  the  answers  to 
the  questions  on  their  papers.    Circulate  around  the  rcSom  providing  help  where 
needed. 

Go. oyer  the  students'  responses  with  them  when  they  have  completed  the  activity. 


2. 
3. 
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6.    Point  out  to  the  students  where  the  battery  operated  toys  and  games  are/  Ask 
the  students  to  pick  one  and  draw  a  picture  of  the  circuit  in  that  game.  Label 
as  to  series  or  parallel, 

DESIRED  LEARNING  OUTCOME:    Ability  to  describe  how  batteries  in  battery-operated  ' 

objects  are  connected. 
*******************************^^ 

EVALUATION:—  4C-1-  Transfer  of  Energy 

Page  T-439/S-241    Knowing  About  Circuits  (15-25  min.) 

PURPOSE:    Evaluate  performance  in  reference  to  the  fol lowing'  objectives:* 

1.  Identifying  circuits  that  are  compfete. 

2.  Recognizing  selected,  circuits  connected  in  series. 

3. >    Recognizing  selected  circuits  connected  in  parallel, 

TEACHING  SUGGESTIONS: 


1 


Read  "Knowing  About  Circuits"  and  explain. the~type  of  responses  expected  from  the 
childreg*    If  necessary,  the  teacher  should  paraphcase  each  question,  allowing 
time  between  each  for  student  to  respond. 


2.  A.llow  the  students  time  to  complete  the  evaluation. 

3,  Grade  and  record  correct'  responses  with  each  student  indi viduaVly. 


t 


Level  4  Unit  4  Exploring  Energy  * 
4  Part  C  Electric  Energy,  Lesson  Cluster  4C-2 

A.    CLUSTER  OUTLINE 


Page- 

Teaching  Strategies 

Lesson  Ti  tie  ^ 

Teach I ng  Time 
Suggested 

TM44 
T-445  • 
T-446  , 
T-448 
T-4S0 

Introduction 
^  Developmeht 
Development 
App 1 i cat  ion 
Evaluation 

The  'Energy  Receiver 
The  Energy  Gi  ver 
Conductors  and  Insulators 
Electricity  and  Safety 
Knowing  About  Electricity 

15-25  min. 
15-25  m'in. 
30-40  min. 
15-25  min. 
15-25  min. 

B.    MATERIALS:    See  Materials  Li  St  on  page  T-441.         *                        "  * 

FTLMSTRIP  INFORMATION:    Filmstrip  Set  XM ,.  Conduction  Systems,  is  appropriate  for 

use'  in  this  unit'.  « 

INTRODUCTION:    4C-2    Variables  1n  Circuits 

Page  T-444/S-  242    The  Energy    Receiver  (15-25  min.) 

PURPOSE:    Extend  the  concept  of  variable  i'n  an  energy  system  by  introducing  the  energy 
receiver  as  a  variable  in  an  electrical  energy  system. 

ADVANCE  PREPARATION:    Materials  -  batteries  -  - 

-  bulbs  * 

-  wire  (30  cm) 

-  masking  tape 


REACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
variab le 

Identi  f  ication  Cards  a' 


1.  Review  the  term  variable.    You  may  have  the  students 
recall. the  variables  that  affected  heat,     (amount  of  matter,  color,  kinds  of  matter, 

2.  Have  students  , read  page  242  and  then  distribute  materials 

■  S  ' 

3"    k'Tk+i !ns+ruc+  s+udents  to  use  1  battery,  1  bulb  and  1  wire  and  connect  so  the  « 

.bulb  lights.    Circulate  around  the  room  providing  help  where  needed.    Ask  the 
first  italicized  question,  in  the  book. 

4.    Now  ask  the  students  to  pVedict  what  will  happen  when  they  use  2  bulbs.  . 

5'   TtfSi  ^IL^  S^e?IS,"Sf  J  tat+erT'  2  ^hs,  and  J  wire  and  connect  so  the  bulbs 
.     Fight.    Ask.  the  2nd  Italicized  ques+ion. 


ERIC 
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6/  Discuss  the  results  of  the  activity.    Teacher  should  ask  the  numbered  questions 
for  the  studehts  to  respond  to.  v  1 

7.  Have  students  test  the  circuits  discussed  f-n  the  numbered  questions. 

8.  Ask  students  what  the  variable  in  the  circuit  Was.  (bylbs) 

*>  , 

DESIRED  LEARNING  OUTCOME:    Ability  to  show  how  an  energy  receiver  can  be  a  variable 

in  the  transfer  of  efectrical  energy, 
a******************************** **#*^^ 


DEVELOPMENT:    4C-2    Variables  In  Circuits 


Page  T-445/S-243    The  Energy  Giver  (15-25  mij*  ) 


PURPOSE:    Extend  the  concept  of  a  variable  in  electrical  energy  systems  by  introducing 
the  energy^ giver  as  a  variable.  


ADVANCE  PREPARATION:    Materials  -  batteries 

-  bulbs 

-  w  i  re 

-  masking  tape 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
Identification  Cards 


1.    Have  the  students  rqad  page  243.    Ask  students  to  name  the  energy  giver  irv  the 
ci rcuits- with  which  they  have  been  working  (battery).    Then-ask  the  students  how 
they  think  the  energy  giver  could  be  a  variable.    Keep  this  question  open  ended. 

2. ,  Distribute  materials.    First  instruct  the  student's  to  use  t  battery,  1  bulb,  and  1 
\     wire  and  connect  so  the  bulb  lights.    Circulate  around  the  room  providing  help 
where  needed.  _ 

3.  Now  ask  the  students  to  predict  what  will  happen  when  they  use  2  batteries. 

o 

4.  Next  have  the  students  use  1  batteries,  1  bulb,  and  1  wire  and  connect  so  the  bulbs 
'   light.    Ask,  the  italicized  question/    -  * 

5.  Discuss  the  results  of  the  activity.    Teacher  should  ask  the  numbered  questions  for 
the  students  to  respond  to.    Have  the  students  test  the  circuits  discussed  \x\  the 
numbered  questions. 

6.  Conclude  the  lesson  by  asking  the  students  to  name  2  variables  on  which  the  trans- 
fer of  energy  depends  (energy  giver  and  energy  receiver). 

DESIRED  LEARNING  OUTCOME:    Ability  to  show  how  an  energy  giver  can  be  a  variable  in 

the  transfer  of  electrical  energy. 
#############^###^^###*##*#########^^^*^*^^^^^^^^^^if^^^#^#### ************************** 

DEVELOPMENT:    4C-2    Variables  In  Circuits  * 

Page  T-446/S-244    Conductors  and  insulators    (30-40  mln.) 

PURPOSE:  , Extend  the  concept  of  conductors  and  insulators -to  an  electric  energy  system. 


.^topNCE  PREPARATION:  "Materials  -  student  answersheet  (see 

samp le) 


Language  'Cards/Key  Signs 


conductor 
i  nsu lator 


( 


Identification  Cards 
objects  used  » 


-  batteries 

-  bulbs 

-  wi  re 

-  masking  tape 
*  pencils  with  erasers 

-  paper  cl fps 

-  plastic 

-  rulers 

-  metal  washers 

-  paper 

-  Optional  -  direcfTbn  chart 

Sample  Answer  Sheet  -  Have  students  place  checks  in  appropriate  columns. 


Matter 

penci I  eraser 
metal 

colored  part 
point 
'  >       paper  clip 
-  pastic  ruler 
metal  Washer 
paper 

TEACHING  SUGGESTIONS:. 


Conductor 

y 


Insulator 


1.  Review  the  terms",  conductor  and  insulator.    Remind  the  students  of  conductors  and 
insulators  in  lessons  dealing  with  head"  transfer.  - 

2.  Have  students  read  the  first  2  paragraphs  on  page  244. 

3.  '  Have  students  read  the  remainder  of  the  lesson,  or  go  ovei£  the  directions  oq  the 

direction  chart  with  the  students.    Be  sure  students  understand  what  they  are  to  do. 

4.  Stress  the  importance  of  making  sure  that  the  circuit  works  each  time  before  using 
-  it  as  a  tester.    Distribute  materials  and  answersheet. 

5.  Have  students  do  the  lesson.    Circulate  around  the  room  providng  help  where  needed. 
Stress  that  students  test  each  object  separately  and  then  mark  answersheet. 

6;    Go  over  the  results  of  the  test  when  the  students  have  completed  it. 

7.  Write  the  headings  "Conductors"  and  "Insulators"  on  the  board.    Using  students  data, 
record  the  tested  objects  under  the  appropriate  heading. 

8.  Teacher  should  ask  numbered  questions  for  students  to  respond^o. 

DESIRED  LEARNING  OUTCOME:    Ability  to  construct  an  electrical  tester  and  test  objects 

for  conduction  ~0r 'insulation.  '* 
*******************  ******  *******^**********it*************^**  *************************** 
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APPLICATION:    4C-2    Variables  in  Circuits     ■  ^~ 
Page  T-448/S-246    Electricity  and  Safety  (15-25  min.) 

PURPOSE:    To  increase  the  students'  awareness  of  the  dangers  of  electricity  and  to 

apply  It  to  ways  in  which  objects  in  an  electric  energy  system  are  made  safe. 


Language  Cards/Key  Signs 

i  nsul ators 

conductors 

Identification  Cards 


ADVANCE.  PREPARATION:    Materials  -  varTety  of  insulated  wires 

(non  insulated) 

-  smal I  battery 

-  large  battery 

TEACHING  SUGGESTIONS: 

1.  Have  the  students  read  the  first  3  paragraphs  on 
page  246.  .Show  students  the  difference  between  insu- 
lated and  non-insulated  wires. 

2.  Show  the  students  a  very  small  and  a  large  battery.    Ask  them  what  the^M f ference 
between  the  amount  of  electrical  energy  in  them. 

3.  Have  the  students  read  the  remainder  of  246.    Pass  out  the  insulated  wires  th^t 
you  have  collected.    Have_the  students  describe  the  similarities  and  differences 
of  the  insulation.  - 

4.  Have  the  students  read  page  247.    Have  them  look  at  the  picture  while  teacher  asks 
the  italicized  questions  for  them  to  respond  to. 

5.  Teacher  should  ask  the  numbered  questions  for  students  to  respond  to. 

DESIRED  LEARNING  OUTCOME:    Ability  to  describe  the  insulation  used  to  make  electric 

objects  safe  and  to  name  circumstances  in  which  electric 
sets  could  be  dangerous, 


***#**##**************######*##### #######^^ 

EVALUATION:    4C-2*  Variables  in  Circuits 

Page  T-450/S-248    Knowing  About  Electricity  (15-25  min.) 

PURPOSE:    Evaluate  performance  in  reference  to  the  following  objectives: 

1.  Identifying  objects  that  are  conductors  of  electric  energy. 

2.  Identifying  objects  that  are  insulators  of  electric  energy. 
3*    Naming  the  safety  covering  on  wires. 

4.     Identifying sin  which. of  several  circuits  a  light  would  shine  brightest. 
TEACHING  SUGGESTIONS: 

t.    Read  "Knowing  About  E lectr ic I ty"  an<3  explain  the  type  of  responses  expected  from 
the. chi  I dren.     If  necessary,  the  teacher  should  paraphrase  each  question,  allowing 
time  between  each  question  for  student  to  respond  to. 


2.    Allov^the  students  time  tb  complete  the  evaluation. 

t  r< 
***? 

j 


3.    Grade  and  record  correct  responses  with'  each  Student  individually. 
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Level  4  Unit  4  Exploring  Energy 
Part  C  Electric  Energy ,  Lesson  Cluster  4C-3 
A.    CLUSTER  OUTLINE  ,  , 


Page 

Teaching  Strategies 

.    Lesson  Title 

Teaching  Time 
Suggested 

T-457 
T-458 
T-460 
T-461 

Introduction 
Development 
Appl i cat  ion 
Eva  1 uati on 

One  Form  to  Another 
Energy  Chains 
Static  Electricity 
Energy  Transformation 

20-30  min. 
25-35  min. 
25-35  min. 
20-30  min. 

B.    MATERIALS:    See  Material^  List  on  page  T-453. 

FILMSTRIP  INFORMATION:    Filrhstrip  Set  XII,  Conduction  Systems;  Is  appropriate  for 

use  in  this  unit. 

*  X 

INTRODUCTION*    4C-3    More  About  Energy  Transfer 

Page  T-457/S-249    One  Form  to  Another  (20-30  min.) 

PURPOSE:     Introduce  ttft&concept  of  energy  transformation,. 


ADVANCE  PREPARATION:    Materials  -  None, 


TEACHING  SUGGESTIONS: 


1.    Have  the  students  name  all  the  different  forms  of 

energy  they  know  (light,  motion,  sound,  heat,  electric, 
magnetic) . 


Language  Cards/Key  Signs 
transferred 
interacts 
transform 

energy  frans format ion 
Identification  Cards 


2.  Place  their  responses  on  the  board  then  ask  the  students 
to  come  up  with  2  or ^5  examples  of  each  and  write  under  appropriate  heading  on 

'  the  board.  -  *  ^ 

3.  Have  the  students  read  page  249  or  teacher  may  paraphrase.    Be  sure  students  under- 
stand Energy  Transformation  -  Cwhen  an  energy  receiver  becomes  an  energy  giver  ft 
transform  or  changes  the  kind  of  energy  it  receives). 

4.  Have  students  rub  their  hands  together  fast.    Ask  the  2  Italicized  questions  on 
. page  249. 

5.  Next  have  students  clap  their. hands  together.    Ask  the  2  italicized  questions  on 
page  '249.    Repeat  step  4  only* This  time  have  the  students  run.  * 

:eview  definition  of  energy  transformation. 

DESIRED  LEARNING  OUTCOME:    Ability  to  demonstrate  and  describe  an  energy  transforma- 
tion. 

*************************************^^ 


132 


c 


DEVELOPMENT:    4C-3    More  About  Energy  Transfer 

Page  T-458/S-250    Energy  Chains  (25-35  mln.) 

PURPOSE:    Extend  the  concep.t  of  energy  transformation  to  energy  chains, 


ADVANCE  PREPARATION:    Materials  -  paper 

-  p&nci I s 

-  textbook 


Language  Cards/Key  Signs 
energy  chain 
energy  transformation 

Identi f  ication  Cards 


TEACHING  SUGGESTIONS: 

K  fMace  a  book  and  a  pencil  on  a  table.  Push  the  book 
Into  the  pencil.  Ask  the  students  what  objects  were 
involved  in  the  system.  Write  responses  on  board  in 
form  of  chain  (hand  — >   book  ^  pencil). 

2.  Next  ask  the  students  what  kind  of  energy  was  involved  between  the  hand  and  the 
book,     (motion)    Write  response  under  the  2  terms.    Then  ask  what  kirrd  of  energy 
was  involved  between  the  book  and  the  pencil,     (motion)    Write  the  response  under 
the  2  terms. 

hand  — ^   book  — >  pencil 
motion  motion 

V 

* 

3.  Explain  to  students  that  this  is  called  an  energy  chain  (point  fo  board).  When 
energy  is  transferred  more  than  once  in  a  system,  it  is  called  an  energy  chain. 
Ask  the  students  how  many  times  energy  was  transferred  in  this  system  (2). 

4.  Ask  students  to  read  first  2  paragraphs  on  page  2i>0 •    Have  them  look  at  the  pic- 
tures while  you    ask  the  italicized  questions.    Write  the  energy  chains  on  the 
board . 

5.  Be  sure  students  understand  how  to  write  an  energy  chain.  If  more  examples  are 
necessary,  set  up  various  systems  for  students  to  write  energy  chains  to. 

6.  Have  students  read  page  251  and  do  the  activity.    Have  students  take  turns  drawing 
energy  chains  on  the  chalkboard  and  reading  the  energy  chains  in  words. 

7.  Teacher  should  ask  the  numbered  questions  for  students  to  respond  to. 

8.  Additional  practice  of  setting  up  systems  and  having  the  students  write  and  read 
energy  chains  may  be  necessary. 

DESIRED  LEARNING  OUTCOME:    Ability  to  write  energy  chains  using  words  and  arrows.  . 
************************************^^ 

APPLICATION:    4C-3    More  About  Energy.  Transfer 

Page  T-460/S-252    Static  Electricity  (25-35  min.) 

PURPOSE:    Apply  the  concept  of  energy  transformation  to  situations  where  static  elec- 
tricity As  produced. 

ADVANCE  PREPARATION:    Materials  -  paper 


ERIC 


Background  Information  -  The  relative  humidity  on  the 
day  you  do  this  activity  will  have  a  great  deal  to  do 
with  how  sucdessful   it  is.     It  works  best  during  peri- 
ods of  low  humiditv,  esoecial ly  in  a  heated  room 
during  the  winter. 

If  you  find  that  the  paper-desk  activity  does  not 
/    work  as  dramatically  as  you  would  like,  have  the 

students  try  rubbing  an  inf (acted  ballon  on  a  wool  or 
polyester  shirt  or  blouse.    Afterwards  hcfve  them  try  to  "stick"  *he  balloon  on 
the  shirt  and  then  on  a  classroom  wall. 

#\  , 

TEACHING  SUGGESTIONS: 

% 

I.    Begin  the  lesson  by  having  students  take  turns  scuffing  their  feet  on  a  rug  and  then 
touching  a  doorknob. 


Language  Cards/Key  Signs 
static  electricity 

Identification  Cards 


Write  the  word  'static  electricity1  on  the  board.  Ask  students  what  they  think  it 
.means.    Guide  students  to  form  definition  of  fstatic  electricity f . 

3.    Have  students  read  page  Z52  and  do  the  activity.     Instruct  them  to  draw  an  energy 
chain. for  both  activities. 

Write  the  2  energy  chains  on  the  board. 

Teacher  should  ask  numbered  questions  for  students  to  respond  to. 

Sgg  LEARNING  OUTCOME:    Ability  to  make  an  energy  chain  using  static  electricity  and 

themse I ves . 

t*******************^*^**^jf**    ***************    *  * 

EVALUATION:    4C-3    More  About  Energy  Transfer 

Page  T-461/S-253    Energy  Transformation  (20-30  min.) 

„  4*. 

PUPPOSE:    Evaluate  performance  :frr*Tel  ation  to  the  following  objectives: 

1.  Identifying  the  energy  transformations  presenf^in  energy  systems. 

2.  identifying  several  energy  chains. 

TEACHING  SUGGESTIONS: 

1.  Have  students  tell  what  objects" they  see  in  each  picture.    Ex.  1.  electric  oven, 
light,  cake  baking.     If  rtecessary  the  teacher  should  paraphrase  each  question, 
allowing' time  between  each  for  students  to  respond  to. 

2.  Have  students  read  "Energy  Transf ormationn  and  explain  the  type  of  response  expec- 
ted from  the  children. 


3.  Allow  the  students  time  to  complete  the  evaluation. 

4.  Grade  and  record  correct  responses  with  each  studeat  individually. 
****** **************************************** *******^^ 
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L^VEL  4 


SIGNED  VOCABULARY  AND  LANGUAGE  INDEX 
FOR 

SCIENCE  FOR  THE  HEARING  IMPAIRED 


Instructions  for  use  of  this  index  with  the  accompanying  signed  videotapes 
are  found  in  the  Introduction  to  the  Program.    This  index  should  be  used  as  a 
script  when  viewing  the  signed  videotapes  for  the  specific  SFHI  cluster  or 
section  of  interest. 

Each  part  of  the  videotape  is  preceded  by  an  indication  of  the  specific 
location  (level,  unit,  part,  Cluster  and  Lesson)  of  the  item  presented.  Each 
item  within  ?  lesson  is  first  presented  in  American  Sign  Language  (ASL)  followed 
by  a  Manually  Coded  English  (MCE/SEE)  presentation  of  the  same  item.    When  a 
lesson  list  is  completed  the  title  of  the  next  lesson  is  given,  followed  by 
a  presentation  of  each  new  lesson  item  in  ASL  and  MCE. 
♦ 

Teachers  should  view  the  videotape'in  planning  for  each  new  cluster  (2-5 
minutes  per  cluster).  .It  is  also  Suggested  that  teachers  view  and  practice  the 
signs  presented  with  their  classes  following  lesson  experiences  or  as  a  review. 
*  The  videotape  can  be  used  as  a  visual  dictionary  when  the  children  have  for- 
gotten the  sign. 

The. Signed  Vocabulary  and  Language  VLdebtapes  are  available  for  purchase  " 
and/or  copying  by  writing 


Depnis  W.  Sunal  or 
Cynthia  Szymanski  Sunal 
Science  for  the  Hearing  Impaired 
Department  of  Curriculum  and  Instruction 
West  Virginia  University 


26506. 


X 


\ 


363  • 


SCIENCE  FOR  THE  HEARING  IMPAIRED 


Signed  Vocabulary  for  Level  4 


Lesson     Title  and  Key  Signs 

Cluster  1A-2    Preparing  for  Later 

1  Start  a  Fruit  Fly  Population 

egg 
^-pupa 
larva 
adult 
stages 

population  " 
Fruit  Fly 
banana 
gauze 
container 
dry  yeast 
masking  tape 
food  mix 
rubber  bands  . 


Start  A  Bean  Population 

factor 

bean  name 

centimeter  stick 

weeds 

pebbles 

Start  Other  Bean  Plants 

degree  celcius 

heat 

temperature 

experiment 

graph 

aluminum  foil 

Bean  Plant  Growth 
growth 
cycle  stagep 
structures  (parts) 

A  Cricket  Environment 

moisture 

nymph 

crickets  , 

layers 

terrarium 

plant  names 

humas  (peat) 

cover  screep 


Lesson      Title  and  Key  Signs 
Cluster  1A-3    Observing  Factors 

1  Seeds  and  Heat 
temperature 
the  bean  plants 

2  Bean  Plants  and  Water 
make  observations 
experiment 

graph  paper 
measure 
volume 
measurement 
graduated  cylinders 
milliliter  (ml) 
cubin  centimeter 
liter  * 

3  Fruit  Flies  and  Heat 
Fruit  Flies 

desk  lamps 

Celcius  thermometer 

experiment 

vial 

4 

4  Another  Kind  of  Record 
graph 

*> histogram 
range  ' 
record  (noun/verb) 

5  Recognizing  Environmental 

Factors    ~  ~~  ~ 

6  Keeping  Track 

Cluster  1A-1    What  Is  An  ^Environment 

1  A  Factor  Search 

factor 
environment 
property 
glossary 
organism 
_  surrounding 
object 
interact 
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Lesson      Title  and  Key  Signs 

% 

Cluster  1A-1  (cont) 

2  Adding  Up  the  Factors 
heat 

light 
air 

f  w^ter 
4ark 
sun 
shade 

3  Factors  for  People 
helpful 

harmful  j 
factors  r 

4  Environments  Everywhere 

5  Recognizing  Environments 
Cluster  1B-1    Animals  Cause  ^Changes 

1  Mealworms  and  Air 
measure 

change 

handle  k 
danger 
chemical 
safety 

brom  thymol  Blue  (BTB) 

mealworms 

vial 

cardboard 
masking  tape 
graduated  cylinder 

2  Changes  That  Help 
an  animal 
helpful 
harmful 

3  Changes  That  Harm 

A  Starfish  Attack 

a  marine  biologist 
a  reef 

some  coral  polyps 
a  crown -of -thorns 
•  globe 

Australia 

The  Great  Barrier  Reef 


Lesson      Title  and  Key  Signs 

5  Mealworm  Growth 
growth 

a  grain  beetle 

development 

stages 

a  larvae 

cheesecloth 

6  Animals  Change  Environments 
Cluster  1B-2    Plants  Cause  Changes 

1  Plants  and  Water 
an  experiment 
constant  variable 
a  centiliter 
measurement 
same,  different 

•  cup  (pot) 
some  soil 

a  graduated  cylinder 
a  collecting  jar 

2  Plants  and  Air 
environmental  factor 
to  investigate 
apparatus  cards 

3  Plants  and  Erosion 
erosion 

,4      *       Soil  Erosion 

"  5  Changes  by  Plants 

some  plants 
helpful 
harmful 

some  environmental  factors 
temperature 
,air  .  * 

rainfall  J 
excursions 

Cluster  1B-3    People  Cause  Changes 

1  You  and  Air 

air 

to  investigate 
to  change 
plastic  bag 

viai:       *  v 


Lesson  Title  and  Key  Signs 
Cluster  1B-3  (cont) 


1  (cont) 


6 
7 


BTB 

indicator 

People  Change  Air 

pollution 

smoke 

How  People  Change  Land 
some  trash 
some  litter 
some  garbage 

Changing  the  Water  Factor 

pollution 

clean 

dirty 

Changing  Other  Populations 
endangered  species  . 

Noise  in  the  Neighborhood 

What  Do  You  Think 


Cluster  1C-1    Very  Slow  Changes 


A  Field  or  Forest  Trip 

From  Field  to  Forest 

slow  change 

stage 

maple  forest 
'  environment 
forest 
ages 

Capes  and  Beaohes 

cape 

bay 

•sediment 
'movement 
fast/slow 
river  water 
/  stream  water 
bay  water 
ocean  watei*  • " 
creek  water 
cape'  v 
lake  water 
6rook  water 
island 
bayou 


Lesson         Title  and  Key  Signs 

4  The  Grand  Canyon 
plateau 

5  Recognizing  Slow  Changes 
^Cluster  1C-2    Sudden  Changes 

1  Cause  a  Sudden  Change 
change 

sudden 
moist 

2  Disasters 
disasters 
sudden  change 
blizzard 
flood 
volcano 
earthquake 
fire 
predict 

-  banks 

3  Recognizing  Sudden  Changes 
Cluster  1C-3    Regular  Changes 

1  5unrise-Sunset 
sunrise 
sunset 
seasons 
winter 
summer 

spring  * 
'  fall  - 

2  Jobs  and  Changes 
career 

job 

seasonal 
*  -  evidence 

clues  ' 

3  .  Recognizing  Regular  Changes 


( 
\ 


> 
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Lesson      Title  and  Key  Signs 
Cluster  2C-1    Light  Through  Matter 

1  Objects  and  Light- 
translucent 
transparent 
opaque 
properties 
matter 

2  Objects  and  Shadows 
shadow 

objects  — w 

vial 

paint 

3  What  Does  A  Shadow  Show? 
cast 

shadow  -cast 

4  Shapes  and  Light 
curved 

flat 
pattern 

5  Looking  Through  Liquids 
liquid 

enlarge 

6  Making  Light  Bend 
bent 

refract 
refraction 

7  Light  and  Shadows 
X-ray 
aquarium 

8  Light  Through  Objects 
Cluster  2C-2    Looking  Through  Lenses 

1  *  Exploring  With  Lenses 

lens 

curved 

viewed 

2  Bringing  Light  Together 
focal  point 

light 
safety 
fire 
focus 


Lesson      Title  and  Key  Signs 

2  (cont)  distance 

measure 

centimeter 

angle 

focal  length 
magnifying  glass 

3  Focus  A  Vial 
arrow 

vial 
paper 

*  Making  Objects  Look  Bigger 

magnify 
magnification 
power  of  magnification 
times 

5  Images 
image 
spot 
picture 
retina 
optic  nerve 
iris 

lens 

pupil 

cornea 

6  All  About  Lenses 
Cluster  2A-1    Kinds  of  Matter 

1  Getting  Ready 
measure 

size 

centimeter 
square 
■  triangle 
rectangle 
circle 

2  Pacing  Objects  By  Properties 
*  shape 

identify 
property 

3  Describe  The  Missing  Object 
missing 

object 
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Lesson     Title  and  Key  Signs 
Cluster  2A-1  (cont) 

4  Many  Kinds  of  Matter 

describe  ^ 
matter 
heavy 
light 
leather 

rubber  ' 

metal 

plastic 

wood 

transparent 

opaque 

translucent 

flexible 

pliable 

colors 

shiny 

dull 

wallet 

eraser 

plastic  scoop 
emery  board 
spoon 
watch 

5  Useful  Metals 
properties 
aluminum 
copper 

gold 

silver 

zinc 

brass 

chrome 

nickel 

pewter 

iron 

6  Recognizing  Properties 

Cluster  2A-  2  Phases  of  Matter 

1  Matter  Has  Phases 

phase 

phases  of  matter 

matter 

solid  »*< 

liquid  1 

gas 


Lesson      Title  and  Key  Signs 


2 
3 


Some  Mysterious  Matter 

Describe  Quicksand 

safety  ^ 

danger 

panic 

properties 
quicksand 

Gases  *      *  * 

—   7  ^ 

air 

oxygen 

carbon  dioxide 
dry  ice 
perfume 
V,  cologne 

Phases  of  Foods 
cafeteria 
phase  of  matter 


6  Solids,  Liquids  and  Gases 

Cluster  2A-3    Arrangement  of  Matter 

1  .  What  Is  Structure? 

investigate 

describe 

structure 

properties 

arrange 

external 

internal 

2  Functions  Your/JJay 
function 
structure 

%      fruit  names 

vegetable  names 

screwdriver 

toothpick. 

tongue  depressor 

stem 

seed 

root 

leaves 

fruit 
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Lesson     Title  and  Key  Signs 
Cluster  2A-3  (cont) 

3  .  Parts  and  Properties 

arrangement 

parts 

structure 

4  Structure  and  Function 
Cluster  2B-1    Looking  At  Layers 

1  Making  Layers 
layers 
settle 
layering 
sediment 
stove/pe'bble 
soil 

,  sand 
jar 
lid  ■ 

2  What  Is  A  Layer? 
layer 

properties 
piled 
lint 
collage 

3  A  Kind  of  Layered  Rock 
delta 

river  - 
mouth 
sediment 
bits 

sedimentary 
rocks 
sandstone 
shale 

t  conglomerate 
*  limestone 

4  Layers  In  Trees 
rings 

growth 

5  Lots  of  Layers 

Cluster  2B-2    Looking  Inside  Rocks 

1  Rock  Particles  v 

composition  . 


Lesson     Title  and  Key  Signs 

1  (cont)  safety 
mineral' 
sand 
hammer 

safety  goggles 
plastic  logs 

Kinds  of  Rocks 
formation 

deposited  pressure 
sedimentary 
igneous 
metamorphic 
properties 
limestone 
granite 
slate 
schist 
quartz 
shiny 
striped 
rough 
smooth 

Observing  Crystals 
safety 
solution 
saturated 
crystals 
borax 
paper  clip 
pencil 

hand  lens/magnifying 
glass 

plastic  spoon 
pot  holders 
water  heater 
s^lol 

Crystals 
symmetrical 
surfaces 
crystal  clumps 

Ores 
metal 
mineral 
ore 
mines 
pits 
copper 
gold 
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Lesson      Title  and  Key  Signs 

Cluster  2B-2  (cont) 

*. 

5  (cont)  iron  -  v * 

mercury 
uranium 
/  nickel 
platinum 
silver 
zinc 

aluminum 
lead 

6  Rocks  *an'd  Minerals 
Cluster  3A-1    What  Isy£  Pattern? 


1  Rhythm>Tattferns 
music 
pattern 

beat 
rhythm 
*  instrument 
notes 
cymbals 
tambourine 
metrotome 

2  Patterns  of  Motion 
track 
footprint 

record 

highway  tire  tracks 
erosion 

windshield  wipers 
animal  tracks 

3  Making  Patterns 
arrange 
pattern 
related 
relative 

size 
-  .  shape 

4  People  Use  Patterns 
daily 

pattern 


,  5 


Symmetrical  Patterns 

symmetry 

asymmetrical 


Lesson     Title  and  Key  Signs 

5  (cont)  patterns 

butterfly 

6  A  Look  At  Patterns 
relative      "  * 
(in  relation  to) 
pattern 

arrange 

7  Recognizing  Patterns 
Cluster  3A-2    Patterns  Tell  Stories 

1  Flip  Book  Patterns 
pattern 

picture 

series 

sequence 

flip  book 

film 

reel 

frame  " 

2  Looking  for  Story  Clues 
clue  - 

events 

3  Tracks  and  Facts 
infer 
evidence 
observe 

4  Pattern  Stories  Everywhere 
inference 

5  Stories  and^Patterns 

Cluster  3A-3    Patterns  and  Predictions 

1  Counting  on  Patterns 

predict 
record 
casts 
safety 

window  frame 
apparatus 


Bouncing .Ball  Patterns 

record 

predict  * 

observe 

bounce 
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Lesson  Title  and  Key  Signs 
Cluster  3A-3  (cont) 

* 

2  (cont)  meter  stick 
basketball 
ping  pong  ball 
base  ball 
tennis  ball 


i 


Predictions  About  The  Environment 

&  Predictions  About  The  Moon 
moon 
season  . 
sunrise 
sunset 
phase 

record  7 
graph 

4     *         Predicting  From  Patterns 

Cluster  3B-1    Patterns  of  Support 

J-  Building  A  Strong  Bridge 

weak 
strong 
sag 
/  pattern 
structure 

2  ;    Paper  Supports 

shape 
cylinder 
triangle 
circle 
square 
rectangle 

3  Using  Support  Patterns 
geodesic  dome 
architect . 
design 
support  • 

*  Natural  Support  Patterns 

skeleton 
rings 
external 
internal 
support 

5  Structures  That  Support' 


Lesson     Title  and  Key  Signs 
Cluster  3B-2-  Patterns  of  Structure 

1  Find  the  Balance  Point 

balance 
balance  point 
meter  stick 
weight 

,  2  Balancing  Different  Weights 

cylinder 
weight 
*  seesaw 

3  A  Balance  Beam 

*  Balance  and  Shape 

shape 
square 
rectangle 
triangle 
circle 

5  '  Mobiles 
balance  points 
mobiles  decoration 
mobile 
string 

construction  paper 

6  Structures  That  Balance 

Cluster  3C-1    All  Sorts  of  Cycles 

1  Pendulum  Cycles 

pendulum 
arc 

cycles 
series 
string 

weight  ' 

:2  Body  Cycles 

pulse 
breath(e) 
lungs 
blood 
swell 

heartbeat  .  * 

4   stop  watch 
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Lesson  Title  and  Key  Signs 
Cluster  3C-1  (cont) 

*  ; 

3  Life  Cycles 
life  cycle 
growth  cycle 
stages 
blossoms  , 
Monarch  butterfly 

4  ^  *     School  -Day  Cycles 

cycle 

daily  events 
behavior 
activities 
cyclic 
non-cyclic 

5  a  Sound  Cycles 

round 
song 


.  7 


Cluster 


Exercise  Cycles 

What  Is  A  Cycle? 

events 

hour  glass 

Working  With  Cycles 

work 

factory 

Recognizing  Cycles 
The  Water  Cycle 


1   -  5"°*k    A  Change  of  Phase 
phase 
liquid 
solid 

evaporate 
boil 

cbndense  .  4 

heater 

ice 


v 


Water  Comes  Out  of  Air 

condenses 

condensation 


dew 


Lesson     Title  and  Key  Signs 

3  Water  Goes  Into  Air-See 

It  Yourself  

evaporate 

steam 

humid 

4  Putting  the  Cycle  Together 
evaporate 
condensation 

water  cycle 

Cycle  In  A  Cycle 
cycle 
rain 

6  Make  A  Cycle 

Cluster  4A-1    What  Is  Energy? 

1  Interacting  Systems 
interact 
evidence  h 
system 
properties 

2  Systems  and  Energy 
energy 

energy  giver 
energy  receiver 

3  Energy  Transfer 
energy  transfer 

4  "  Energy  Everywhere 

subway  *- 

5  Evidence  of  Energy 
Cluster  4B-1    Heat  Transfer 

1  Thermometers 
;    ,  temperature 

thermometers 
bulb 

2  ,  Evidence  gf  H€>dt  Transfer 

energy 
source 
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Lesson     Title  and  Key  Signs 
'  Cluster  4B-1  Ccont) 

3  Conductors  of  Heat 
matter 

solid 

liquid  ! 
gas 

conduction 

vial 

slit 

4  -  The  Celsius  Scale 

celsius 
scale 
marks  * 
internationally 

5  Saving  Heat 
insulator 

blanket  fiberglass 
cellulose  ' 
lining 

6  Recognizing  Heat  Systems 

Cluster  4B-2    Heat  Variables 

*\ 

1  ,  Kinds  of  Matter 

variable 

2  Color 
permanent 

3  Amount  of  Matter 
amount 


Choosing  Clothes 


5  Finding*  Variables 

Cluster  4C-1    Electric  Energy 

1  Electricity 
^  electricity 

-bulb 

battery 

wire 

2  •  Electric  Circuits 

path 

circuit 

trace 


Lesson     T^tle  and  Key  Signs 

2  (cont)  source 

3  Connecting  Circuits 
series  .  ; 
parallel 

circuits 

* 

4  Using  Circuits 
transistot  radio 
flashlight 

5  Knowing  About  Circuits 
Cluster  4C-2    Variables  In  ^Circuits 

1  The  Energy  Receiver 
variable 

2  The  Energy  Giver 

3  Cpnducto^ffe  and  Insulators 
conductor 

insulator  -    -  ~  _ 

4  Electricity  and* Safety 
insulators 
conductors 

5  Knowing  About  Electricity 
Cluster  4C-3    More  About  Energy  Transfer 

1  One  Form  to  Another 
transferred 
interacts 
transform 

energy  transformation 

2  Energy  Chains  .  • 
energy  chain 

energy  transformation 

3  Static  Electricity 
static  electricity 

4  *    Energy  Transformation 
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Intr  bdu  c  tiin 


Many  teachers  and  administrators  have  long  been  concerned  With  the'  lack 
of  appropriate  science  materials  and  aids  for  teaching  hearing  impaired  youth. 
This  disadvantage  is  most  crFtical  for  the  middle  chi Idhood  aged  student  in 
special  hearing  impaired  classrooms  or  joined  with  their  hearing  peers  in 
regular  classrooms.    Many  students  h^ve  been  denied  adequate  access  to  science 
as  a  discipline  because  It  was  too  difficult  or  because  ways  to  present  it  to 
hearing  impaired  youth  beyond  traditional  methods  could  not  be  envisioned. 

To  meet  this  concern  the  Science  for  the  Hearing  Impaired  (SFHI)  project  - 
was  proposed.    Its  primary  aim  was  to  make  available,  for  tfre^first  time,  a 
complete  sequenced  science  program  for  the  hearing  Impaired  -which  would  foster 
the  development  of  abilities  and  attitudes  In  the  sciences  In^hearing  Impaired 
youths  at  this  critical  age. 

This  volume  represents  two  years  of  planning,  development,  classroom  .  '  $ 
testing,™  evaTuaTfng/ andTewrff Ing  +o  produce  a  science  program  effective  for 
hearing  impafred  middle  childhood  youths.    To  date,  the  success  of  these 
materials  with  teachers  and  students  has  been  assuring.    The  SFHI  introductory 
guide  which  describes  the  program  materials,  teaching  strategies  and  use  of 
program  components,  along  with  the  Individual  program  teacher's  guides  pre- 
sents all  essential  information  needed  for  maximizing  learning  for  this 
special-  population  of  youth. 
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/         ,    .  >evef  5'Unit  }  Adaptations 

Part  A  OutsTde.  Adaptations.  Lessen  tluster  MA-1. 
V^.'  CLUSTER  OtffL  WE:  .    '*  •     .    j  , 


.1 


Page 


T-251 

Tr24 

T-26 

T-28 

T-30 

T-31 

T-32 

T-33 

1H34 


Teaching  Strategies 
—  14   


Enrichment 
I  product  ion 
Introduction 
Development 
Development 
Development 
App I  i  cation* 
Appl 1 cati  on 
Eva  I uat  ion 


Lesson  Title 


Tootholck  Hurft     •  * 
Structures  rtave  Functions 
Structures 'That  He  lb 
-"Protective  Color  and  Shape 
.Defense  Structure^"*    %"  ^ 
Protective  Coverings'" 

~Pla»t  Protection 

^  "Human  Coverings 
Fipding  Adaptations 


Teaching  Time 
Sugge'sted 


40-45  m 
30-40  mi 
45-50  m 
40-45  m 
30-35  m 
30-35  m 
40-45  m 
40-45  m 
40-45  m 


NOTEj    The  enrichment  lesson  has  been  made 'a  definite  part, of  the  cluster.  * 

B.    MATERIALS:    Add  the  following,  to  the  I  i  sj^on  page.T-21  -  a  Live  cjRndleon  and  a 
live  turtle.     -  '^V"v 


•  '   FILMSTR/P  JNFORMATIONJ  'FilmstHp  Set-X;.  *Struct«ra  1  SysfemAsnd  XVII,  Adaptations 


ar#  appropr iate  for  u«e*in  this-unit. 
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ENRICHMENT: 


Le^cA'fl  usi-er  $A-1  ProtjftrHve  AdW^tSons 
j^PagS  T-25/5-   .Toothpick  THunt  (40-45  min.), 


PURPOSE:   To  demonstrate  how  color  c^r)  he  I  &  to  conceal  objects  in  an  environment. 

^         ^This  lesson  does'nSt  aoodar  In  the  student  text/  \ 
^  .      -  t-  • 

PREREQUISITES:    Ability  to  identify  and  name,  the  colors  red,%yellow  and  green. 

ADVANCE  PREPARATION:    Materials*  -  50  red  tJlthtftcks* 

**         -  50  green  toothpicks  * 
£      -  50  yellow  toothpicks* 

-  copv-of  the  following  chart  on  board  or  transparency 

-  stopwatch  or  clock/ watch  with  a  second  hand 

*lf  colored  toothpicks  are  not  available,  dye\ other  toothpicks.  "  * 
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Color 

Number  Pred Feted 

Number  Found 

red 

ye  1  low  # 

green 

*■ 

1 

.  %\<\ 

TEACHING*  SUGGESTIONS: 


1.  introduce  the  lesson  by  explaining  to  the  students  that  they  will  be  having  a 
toothpick  hunt. 

2.  Show  the  class  the  colored  toothpicks.    Explain  to  them  that  the  toothpicks  will 
be  scattered  on  a  lawn  and  that  they  are  to  try  to  find  as  many  of  them  as  they 
can  in  60  seconds. 

3.  Teacher  asks  the  students  to  predict  how  many  toothoicks  the  class  will  find.  Re- 
cord student  predictions  on  the  chart  on  the  board.    Make  sure  the  students  are 
aware  that  there  Is  a  possible  total  of  5Q  toothpicks  per  color. 

4.  Take  the  class  outside*and  while  students  are  not  watching,  the  teacher  scatters 
toothpicks  on  the  grass. 

5.  Explain  to  the  students  that  the  timer  will  say  "go"  to  begin  the  hunt  and  "stop" 
60  seconds  later  to  end  the  hunt.    The  teacher  may  act  as  the  timer. 

6.  Students  begin  the  toothpick  hunt. 

7. '    Have  the  students  bring  the  toothpicks  they  found  into  the  class.    The  toothpicks 

can  be  placed  in  fnree  piles  according  to  colof.    Students  earthen  count  the 
Toothpicks  in  each  pile  and  record  the  numbers  on  the  chart. 

8.  Discuss  the  results  of  the  hunt  with  the  students.    They  should  find  that  the 
toothpicks  that  were  closest  to  the  color  of  the  grass  were  hardest  to  find  and 
the  toothpicks  with  the  greatest  contrast  were  the  easiest  to  find.    The  shape  of 
the  toothpicks  may  also  have  helped  to  conceal  them. 

9.  Conclude  the  lesson  by  asking  the  students  why  they  think  golf  balls  are  white  (so 
that  they  can  be  seen  in  a  grass  environment!.  Ask  the  students  why  hunters  often 
wear  red  clothing  Cso  that  they  can  be  seen  by  other  hunters). 

DESIRED  LEARNING  OUTCOME:    Ability  to  explain  that  color  can  hide  objects. 
************************ ********************************* ***************************** 

INTRODUCTION:    Lesson  Cluster  1A-J    Protective  Adaptations 

Page  T-24/S-3    Structures  Have  Functions  (3Q-45  min.) 

PURPOSE:     Introduce  concept  that  organisms  have  structures  that  have  special  functions. 

ADVANCE  PREPARATION:    Materials  -  a  chameleon* 


*Have  a  chameleon  as  a  permanent  ffpetff  in  the  class- 
room.   Use  the  identification  card  as  a  label* 

Background  Information  -  The  adaptations  described  on 
pages  3-5  apply  to  the  true  chameleon,  primarily  of 
Africa.    This  is  not  the  American  "chameleon,"  on  anole, 
of  the  western  hemisphere,  with  which  children  may 
be  familiar.    These  are  about  80  species  of  true  chameleons. 
This  is  why  tbe  pictured  chameleons  differ  in  appearances. 


Language  Cards/Key  Signs 
chameleon 
structures 
f unct  ion 

Identification  Cards 


3o«0  2 


1 


TEACHING  SUGGESTIONS:  1      *  ■ 

•  s  . 

1.  Introduce  -the  lesson  by  asking  the  students  to  stare  at  a  f i~xed  spot  in  th§  front, 
of  fhe  classroom.    While  they  are  staring  at  th.e  spot,  have  them  raise  their  hands 
to  either  side  of  their  faces,  so  that  their  hands  are  wlthfn  their  peripheral^ 
vision.    Tell  them  to  move  their  hands  apart  slowly,  until  they  can  no  longer  see 
them.    The  distance  Between,  thei  r  hands,  while  their  eyes  are  still  staring  at  the 
front  of  the  room,  determines  the  JimLts  of  their  fields  of  vjsion. 

2.  Ask  the  students  what  they  think  it  might  be  I  tke  to  be  able  to  lc£>k  i&  front  of 
themselves *and  behind  themselves  at  the  same  time.    "After  a  brief  discussipn,  ex- 
plain that  they  will  threading  abQut  an  animal  ijhat  can  do  just  that. 

3*    Students  !6ok  at  tfie  "chameleon  in  the  classroom.    J-feiD  them  to  examine  It  care- 
fully, making  observations  about  the  eyes2  color,  tofrgue  (if  possible)*,  and  tail. 

4.  Students  read  column  }  on  page  3.    Teacher  "may  paraphrase, 

5.  Have  the  students  read  the  remainder  of  the  page  and  answer* the  questions. 

6.  Allow  the  students  to  share  their  responses  as  they  work.       V  • 

7.  Discuss  the  lesson  with  the  students  when  they  have  completed  their  work.  Make 
sure  the  students  understand  that  structures  are  special  parts1 and  functions  are 
what  the  structures  do.  > 


OESI-RH)  LEARNING  OUTCOME:    Ability  to  identify  3  structures  of  a  chameleon  and 

describe  their  functions. 
******************** ************** ********************* ******************************* 


INTRODUCTION:    Lesson  Cluster  1A-1    Protect Ive^daotations 


Page  T-26/S-4    Structures  That  Help    C45-50  min.) 


•  i 


PURPOSE:     Introduce  the  term  adaptation  and  relate  adaptations  to  structures  and 
f unct  ions . 


ADVANCE  PREPARATION:  Materials  -  a  chameleon 
TEACHING  SUGGESTIONS: 


Identification  Cards 


1.  Begin  the  lesson  with  a  brief  review  of  structures  and 
functions  by  asking  the  students  to  hame  some  chame- 
leon structures  and  the i r  f unct ions  Ceyes  that  can 
move  separately;  skin  that  can 'change  color  and 
blend  in  with  leaves  and  twigs;  long,  sticky  tongue 
that  can  catch  food.)  $% 

2.  Introduce  the  term  adaptation  by  using  the  language  card, 

3.  Have  the  students  read  the  first  column  on  page'  4  to  find^out  the  meaning  of 
adaptation.    Teacher  may  paraphrase  text. 


Language  C&rdg/Key  Signs 
chameleon 
organ  i  sm 
envi  ronment 
adaptation 
function 
structure 


4.    Students  shouJd  examine  the  picture  ort  page  4  and  discuss  the  special  structures 
they  see  the  chameleon  using. 
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/  4  5.    Discuss,  tbe  definition  of  adaptation  with  the  students^  Stress  that  adaptations 
help  organisms  stay  alive. 

6.  Have  the  students  read  and  do  pages  4  and  5  to  learn  more  about  chameleon  struc- 
tures that*are  adaptations.    Teachej-  may  paraphrase. 

7.  Allow  the  students  to  discuss  their  responses  with  their  neighbors  as  they  work. 

8.  ,Move  around  the  room  providing  help  as  needed.  '  „ 

9.  Discuss  the  lesson  with  the  students  when  they  have  completed  their  work.  You 
maywish  to  draw  a  chart  on  the  chalkhoard  with  the  headings  Structure,  Function, 
and  Adaptation.    Have  a  student  name  a  chameleon  structure  and  write  it  under  the 
heading  Structure.    Have  another  student  name  the  structure1 s  function  and  write 
it  under  Function.    Finally,  have  a  third  student  tell  whether  the  structure  is 

*  'an  adaptation  for  food  or  protection  and  write  it  under  the  heading  Adaptation. 
tStudeats  may  discover  that  an  adaptation  can  both  protect  a  chameleon  and  help  it 
get  food.    A  chameleon's  eyes  and  tongue,  for  example,  can  help  a  chameleon  see 
and  catch  food,    They  can  also'help  it  to  look  around  and  eat  without  moving. 
This  way  animals  that  eat  chameleons  might  not  notice  them. 

JO.    Make  sure  the  students  understand  that  structural  adaptations  are  not  a  conscious 
effort,  but  rather  a  result  of  the  inherited  traits  the  animal  possesses. 

DESIRED  LEARNING  OUTCOME:    AbU ity  to  tell  how  chameleon  structures  are  adaptations. 
*********************************** *************************************************** 

DEVELOPMENT:     Lesson  Cluster  JA-1    Protect i ve " Adaptat i ons 

Page  T-28/S-6    Protective  Color  and  Shape  (40-45  min.) 

PURPOSE:'    Develop  the  concept  of  protect! ve -adaptations  by  introducing  animals  that 
have  protective  color  .and  shape. 


ADVANCE  PREPARATION:    Materials  -  a  chameleon. 


Language  Cards/Key  Signs 
adaptation 
color 
shape 
predators 
protective 


Identi  f  ication  Cards 


Background  Information,-  The  animal  adaptations  dealt 
vdth  in  this  lesson  are  divided  into  two  kinds,  carfou- 
flage  and  mimicry. \  All  of  the  animals  on  ^page  6  are 
camouflaged  as^thetV  colors  blend  into  their  environ- 
ments.   These?  armmals  6n    page  7  mtmic,  or  resemWe 
objects  in  their  environments.    These  animals  can  r^ 
,  easily  be  seen,  but  their  mimicries  allow  them  to 
•  "  be  mistaken  for.  other,  objects.    Note  that  the  word 
1     '  mimicry  does  not  imply  a  conscious*  effort  on  the  part  of  an  organism,     ft  is  in- 
stead an  inherited  characteristic  of  which  an  organism  may  not  be  aware. 

TEACHING  SUGGESTION: 

1.  Demonstrate  the  chameleon's  ability  to  change  color'and  blend  into  its  background 
-by  placing  it  on  a  surf ace^ colored  other  than  green.    Brown  \%  usually  effective. 

2.  Discuss  this  adaptive  behavior  with  the  class  asking  how  it  helps  the  chameleon. 
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3.  Introckjce  the  lesson  by  asking  the  cl  ass, whether  they  can  think' of  any  animals 
besides  the* chamel eon  that  blend  into  their  backgrounds  and  are  hard  to  see»*  <  Th^ 

*•      fawn's  dappled  coatjnakes  rt  hard  to  see  against  a  forest  background,  and  a  chip* 
munk  is  almost  impossible  to  see  if  it  stand  motionless  at  the  base  of  a  tree. 

^  r 

4.  Students  read  the  first  paragraph  on  page  6.    Teacher  may.  p^raDhrasQ.  ' 

5.  Introduce  the  term  predators  by  using  the  language  card.    $ave  the  students  dls-. 
cuss  its  meaning.    Check  their  understanding  of  the  term  by  asking  them  to  name 
the  predator  in  each  of  the  following  situations:  -cat  eating  bird  (jcat*);  bird 
eating  chameleon  (bird);  chameleon  eating  insect  CfcTiameleon). 

.6.    Students  complete  reading  page  6  and  7  and  answer  italicized  questions.  Teacher 
may  paraphrase.    These  questions  should  be  answered  through  discussions  rather 
than  in  writing. 

*  * 

7.  Students  apswer  numbered  questions  ],  2,  and  3  either  in  writing  or  orally. 

8.  Discuss  the  numbered  questions  with  the  students  when  they  have  completed  their 
work.    Also  discuss  the  differences  between  the  adaptations  on  page  6  and  those  on 
page  7.    You  may  want  to  include  -information  from  BACKGROUND  INFORMATION  in  your 
discussion, 

9.  Make  sure  that  the  students  understand  that  color  and  shape  adaptations  are  not  a 
conscious,  effort,  but  rather  a  result  of  the  inherited  traits  the  animal  possesses. 

DESIRED  LEARNING  OUTCOME:  'Ability  to  describe  how  color  and  shape  .of  some  organisms 

 \  ■   are  adaptations." 

*****\**  **********************  ******************************k****************ty  ******** 

DEVELOPMENT:,   Lesson  CI uster  JA-1    Protective  Adaptations 

Page  T-30/S-8    Defense  Structures  (30-35  min.l 

PURPOSE:    Further  develop  the  concept  of  protective  adaptations ky^ introducing  defense 
structures. 


TEACHING  SUGGESTIONS: 


J.     Introduce  the  lesson  wi»th  a  quick  review  of  protective 
adaptations  in  animal^,    such  as  color  and  shape.  Write 
these  on  the  board  or  transparency. 

2.  Expjain  to  the  students,  that  another  kind  of  protec- 
tive adaptation  an  animal  might  have  is  a  defense 
structure^     Introduce  with  the  language  card.. 

3.  Students  read  the  first  paragraph  on  page*8.  Taacher 
may  paraphrase.    Discuss  when  animals  might  use  defense 

*  structures  - 

4.  Students  read  the  remainder  of  page  8  to  find  out  how  some  animals  defend  themselves 
Against  predators* 


.Language  Cards/Key  Signs 
defense  structure 
protect  i ve  structure 
predators 
porcup  ine 
qui  I  is 
skunk* 


I  dent  if  i  cation  Cards 
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5.    Discuss  the  lesson  with  the  students  yhep  they  have  finished. 

6'    \V  the  students  share  any  experiences  they  may  have  had  with  skunks  or  porcupines, 
ASk  a -student  who  had  a 'bad  experience  with  a  skunk  or  porcapine  how  they-  could 
avoid  the  same  expedience  in  the  future.    Eyptain  that  predators  will  often  avoid 
the  animals  after  one  or  ipore  batf* experiences: > 

Ttm   Discuss  the  ji  umbered  questions  with  thtf  students.  4  Some' students  may  think  of,  and 
wish  to  discuss,  other  exarftpies  of  animals  thrThave^sJefense  structures, \uch^s 
*  rattlesnake  wfth  poi  sonous*  venom.  * 

DESIRED  LEARNING  OUTCOME:    Ability  to  describe  animal  adaptations  used  for#defense 
***************  ############^^^ 

'  <  ^       >'  , 
DEVELOPMENT:    Lesson  Cluster  1A-1    Protective  Adaptations^ 

Page  T-31/S-9    Protective  Coverings  (30-55^^.) 

PURPOSE;*  Extend  the  .concept. of , protect ive  adaptations  in  animals  to  coverings  that  ' 
protect  animals  f  rom.  envi  ronmental  factors. 


ADVANCE  PREPARATION:    Material's  -  a  turtle.* 

*Have  a  turtl-e  on  hand  in  the  class- 
<*  room  in  order*to  demonstrate  the 

function  of  a  protective  shell. 
Label   its  hebitat  with  ^n  identi- 
* f  icat (on  card . 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
protective  covering 
covering 

Identification  Cards 


2. 
3. 

4. 

5. 


h 

Begin  the  lesson  by  briefly  reviewing  protective  adaptations  that  help  animals 
hide  frorp  predators  or  that  animals  might  use  for  defense.  Write  these  on  the 
board  on  transparency . 

) 

Let  students  examine  the  turtle.    Discuss  *how  the  shell  series  as  its  protection. 

Students  read  the  introduction  to  the  lesson  to  find  out  about  another  kind  of 
protective' adaptation.    Teacher  may  paraphrase. 

Encourage  *the  students  to  discuss  different  kinds  of  animal  coverings.' 

Have  the  students  read  the  rema'pnder  of  page  9  and  answer  the  italicized  questions. 
Teacher  may  paraphrase  the  text  and  questions.  .         "  s 

6.  Allow  the  students  to  share  their  responses  with  their  neighbors  through  discussion 
as  they  ^work.    Written  answers  are  not  necessary^  - 

7.  Discuss  the  lesson  with  the  students  when  they  have  finished  their  work.  'Stress 
that  animals  that  live  in  different  places  might  have  different  kinds  of  outside 
coverings. 

.  J 

8.  Conclude  the  lesson  with  a  discussion' of  the  numbered  questions,  >You  may  wish  to 
extendrJthe^ Jesson  by  having  the  students  collect  and  display  pictures  of  animals 

#with  different  outside  coverings. 

i  •  *  i 

•  DES [R£D.  LEARNING  OUTCOME:  'Ability  to  identify  protective  coverings  of  animals  as  adap- 
tations. .  .  /  • 
a*****************'********************* ************** ************ ***************y***** 


384  J 


APPLICATION:  4  Lesson  Cluster  1A-1    Protective  Adaptations 

Page  T-32/S-1Q    Plant  Protection    (40-45  min.t    \  *■ 


PURPOSEi 


Apply  the  concept  of  protective  adaptations  to  plants. 


ADVANCE  PREPARATION: 


Materials  -  plants  that  have  protecr 
tive  coveri  ngs*  such  as 
needles  or  thorns,* 


Language  Cards/Key  Signs 
pr6tect 

protect  i  ve  coveri  ngs 
Identification  Cards  *' 


*Label  all  plants  with  identification  cards. 

I.    You  may  wish  to  take# your  class  on  £  walk  through  &• 
1       field  where  the  students  can  observe  various  pro- 
tective coverings.        ,  •  * 

TEACHING  SUGGESTIONS: 

1.  Introduce  the  lesson  by  reviewing  with,  the  students  arrimal  protective- adaptations , 
such  as  color,  shape,  defense' structures,  and  protective  coverings.  .  Wri,te  these 
on  the  board  or  transparency. 

2.  Ask  the  students  if  they  think  that  plants  have  protective  adaptations.  Allow 
the  students  t.o  discuss  the  questions.'  Remind  the  students  that  most  plants 
don't  have  structures  that  allow  them  to  jgpve  quickly  away  from  plant  eaters  or 
other  environmental  dangers. 

»  * 

3.  Let  students  Examine  plants?  in  the  classroom  or  out  of  doors.    Discuss  their 
protective  adaptations. 

4.  Students^ read  page*  10  and  answer  the  italicized  questions.    Teacher  ,may  paraphrase 
text  and  questions.  ^  y 

5.  Allow  the  students. fb  share  their  responses  through  discussion.    Answers  need  not 
be  written. 

DESIRED  "LEARNING  OUTCOME:    Ability  to  describe  protective  adaptations  of  plants. 

**  ********  ******  *A***  ***********  *********************************  *********************** 


APPLICATION:    Lesson  Cluster  1A-1  ,  Protective  Adaptations 

Page  T-33/S-1J  Human  Coverings  C40-45  min.) 

^/ 

PURPOSE:  To  apply  the  concept  of  protective  adaptations  %t6  human  beings. 
TEACHING  SUGGESTIONS:  *  *  \ 


+  r 

1.     Introduce  the  lesson  by  asking  the  students  to  recall 
protective  coverings  in  plants  and  animals  (shells, 
skin,  fur,  feathers,  needles,  thorns).    Write  these 
on  the  board  or  transparency. 


Language  Cards/Key  Si-gns 
skin 

f  i  ngernai I s 

eyelashes  * 
hair  » 

Identification  Cards 
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2.  *  Ask  each  student  to  look  at  the  hands  and*  face  of  the  nearest  student  in  the 

class.    Ask  them  If  they  notice  any,  structures  that  might  protect  the  person  from 
dust,  cold,  or  heat..  Let  the  class  discuss  the  question    but  allow  the  question 
to  remain  Of^n-ended. 

3.  Have  the  students  read  the  first  paragraph  on  page  11  to  find  out  abQut  human  . 
coverftttjs. 

'4.    Have  the  students  read  the  rest  of  page  11  and  answer  the  questions.    Teacher  may 
paraphrase  the  text  and  questions.    Answers  need  not  be  written. 

5.  *  Allow  students  to  share  answers  through  discussion. 

6     Discuss  the  lesson  with  the  students  when  they  have  completed  their  work.  Discuss 
what  other  animals  have  instead  of  fingernails  Csee  BACKGROUND  INFORMATION).  Ask 
the  students  how  well  they  would  be  able  .to  play  or  work  if  they  had  claws  instead 
of  fingernails.    Let  the  class  discuss  wJfat  D  rob  I  ems  they  might  encounter  if  they 
had  no  eyelashes  or  eyelids. 

/ 

^DESIRED  LEARNING  OUTCOME:     Ability  to  name  some  human  outside  coverings  and  describe 

how  thBy  are  adaptations. 
***************************^ 

EVALUATION:    Lesson  Cluster  1A-1    Protective  Adaptations 

k        page  T-34/S-12  Finding  Adaptations  (40-45  min.) 

PURPOSE-    To  evaluate  the  students'  performance  in  relation  to  the  following  objectives 
*    1.   •Listing  outside  structures  that  could  help  to  protect  organisms  and  des- 
cribe how  they  are  protective  adaptations.  — 

2.  Describe  an  environment  for  which  an  organism's  adaptations  would  be 
best  suited. 

3.  Describe  wbat  makes  a  structure  an  adaptation. 
ADVANCE  PREPARATION:    Materials  -  pencils  and  paper  for  each  student. 
TEACHING  SUGGESTIONS: 

"1.    Have  the  students  turn  to  pages  12  and  13  and  read  through  the  lesson.    Teacher  may 
paraphrase  text  and  questions. 

2.  Be  certain  that  the  students  understand  what  thdy  are  to  do.     if  necessary  the 
teacher  may  explain yfech  question  as  the  students  come  to  it. 

3.  Distribute  paper  and  pencils  and  have  the  students  do  the  lesson.  # 

4  Go  over  the  students'  responses  with  them  when  they  have  completed  their  work. 
You  may  wish  to  let  the  students  correct  their  own  papers  to  enable  them  to  eval- 
uate their  own  orogress.  » 

5  Collect  the  papers  so  you  can  evaluate  each  individual's  progress.     If  a  student 
correctly  responds  to  all  or  most  of  the  questions,  you  may  assume  that  he  or  she 
has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the  next 


\ 


Level  5  Unit  1  Adaptations 
Part  A  Outside  Adaptations,  LesSort  CI  uster  1A-2 
A.    CLUSTER  OUTLINE: 


■  } 


Page 

Teaching  Strategies 

Lesson  Title 

Teaching  Time 
Suggested 

T-40 

introduction 

How  An  Octopus  Eats 

40-45  mttfl. 

T-42 

Development 

Ki  nds  of  Teeth 

*         45  m1n. 

J-43 

Deve lopment 

Insects  Mouth  Parts 

35-40  min: 

T-44 

Development 

How  Animals  Move 

<45  min. 

T-45 

Development 

Movement  Structures 

35-40  min. 

T-46 

Application 

Plant  Structures 

45  min. 

T-48  ' 

Eva  1 uat ion 

Functions  of  Structures 

40-45  min. 

B.    MATERIALS:    Add  the  following  items  to  the  list  on  page  T-37. 

-  pictures  of  octopi 

-  several,  slices  of  apples 

-  model  of  human  and  animal  teeth 

-  pictures  of  antmlas  such  as  elephants,  worms,  camels,  birds 

% 

FILMSTRIP  INFORMATION:    Filmstrip  Set  X,  Structural  Systems  and  XVII,  Adaptations 

are  appropriate  for  use  in  this  unit. 


INTRODUCTION:    Lesson, CI JSter  1A-2    Getting  Food 

Page  T-40/S-14    How.  An  Octopus  Eats  (40-45  min.) 


1 


PURPOSE:  Introduce  the  concept  that  some  outsjde  structures  are  adaptations  that  help 
^  organisms  get  or  eat  food,* 


ADVANCE  PREPARATION: 


Materials  -  pictures  of  octopi  from 
sources  other  than  the 
text. 


Background  Information  -  Optopuses  (Octopi)  Mve  in 
many  oceans.    The  largest  examples  of  the  creature 
have  arms  up  to  4  meters  (about  13  feet)  i"n  length. 
An  octopus  with  Its  tentacles  spread  wide  might  achieve 
a  diameter  of  about  9  meters  (about  28  feet).  Most 
octopi  are,  however,  considerably  smaller  than  this. 
Of  the  50  or  so -known  varieties,  mbst  kinds  grow  no 
larger  than  the  size  of  a  volleyball. 


Language  Cards/Key  Signs 

octopus  • 

protection 

protective  structures 

predators 

prey 

suckers 

Identification  Cards 


\ 


TEACHING  SUGGESTIONS: 


.  J. 


'introduce  the  lesson  by  asking  the  students  if  they  have  ever  seen  an  octopus. 
They  may    have  in  an  aquarium  or  zoo.  -  If  someone  has,  ask  that  student  to  tell 
the  class. how  large  it  was.     It  is  important  that  the  class^ot  get  the  idea  that 
ail  octopi  are  huge  animals.     (S&e  BACKGROUND  INFORMATION* >.fThe  pictured  octopus 
is  quite  small.    Students  shouJcJ^xami ne  the  pictures  ihjthe  text^and  from  other 


sources. 

Whi  j e  exami 
board  make 

appearance,  and  any  other  features  mentioned. 

1  •  ^ 

Students  read  the  first  three  paragraphs  on  page 


ng  the  pictures  encourage  the  students  to  describe  the  octopus.  On  the 
notes  of  their  observations  concerning  size,  color,  number  arms,  +heir^ 


14, 


Teacher  may  paraphrase, 


Discuss  the  meaning  o*  pr^y  with  them.    -Ask  rhe  students^)  name  the-predator  and 
•the  prey^in  the  following  situations:    a  chameleon, (sredator)  eats  anxinsect  (prey); 
a  bird  (predator)  eats  a  chameleon  Corey);  ard  a  sfnake  foredator)  eats  a  frog 
(prey).     It  may  be  helpful  to  Vecord  tens  information  on  the  board  in  chart  form. 
More  familiar  examples  may  be  included,-  "  .e-  cat  eats  mouse,  bird  eats    worms /etc. 

Students  continue  to  read  pages  14  and  15.    Teacher  may  paraphrase^  Let  the  stu- 
dents respond  to  t^e  Questions  in  a  discussion.    Written  responses  are  optional. 


'  7. 


You  may  wish  to  te4 I  the  students' that  tne  ha  I  loon-l  i  k^  structure  that  helps  an* 
octopus  move  is  called  a  siphon  Cor  funnel).    Demonstrate  the  quick  movement  of  an 
^octopus  through  water)  by  releasing  an  i  nf  l*ated  oaMoon  in  the  air 
the  student^1  understandirvg  of  the  description^  page  15. 

Discuss  the  numbered  Questions  with  the  students.    °Oint  out  that  the  octopus  s 
hea^  is  located  in  the  midst  of  the  eight  tentacles  and  is  very  small.     It  is 
detracted  when  the  animal        not  feeding1. 


Tnis  snould  aid 


DESIRED  LEARN  I  Nd  OUTCOME;    AbMFty  to  name*  and  describe  outside  adaptations- that  help 

an  oct6puS  get  on  eat  food.  ^ 
********************************************************* 

DEVELOPMENT:     Lesson  Cluster  *1A-1    Getting  food 

Pane  T-42/S-16    Kinds  of  Teetf)  (45  min,) 

|      '  \     .  : 

PURPOSE:    Develop  concept  jthat  certain  structures  help  animals  to  eat  food.         :  - 


ADVANCE  PREPARATION:    Materials^-  a  piece  -of  apple  for  each 

*  student,  a  model  of  human 

teeth  -and  animal  teeth. 


1 


TEACHING  SUGGESTIONS: 


i 


Begin  the  lesson  by  having  the  students  fee]  tt*p  sur- 
faces qf  their  teeth  with  their  tongues  and*  by  exam- 
ining a  model  of  human  and  animal  teeth.    Ask  them  how 
the  teeth  they  feel  differ  in  sizo  and  shape.    Ask  the 
students  to  speculate  on  the  functions  of  the  different 
*ipa^  of.  teeth.    Al  low  this  question  to  be  open- 
ended  .  *  * 


Language  Cards/Key  Si-qns 

teeth  / 

structure 

adaptation 
predator 

wide  and  f  lat  'teeth 
sharp  and  pointed  teeth 

I  dent i f  ication  Cards 


RIC 
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2.  Students  read  page  16  up  to  the  numbered  questions.'    Teachqr  may  paraphrase'. 

3.  Students  may  respond  to  italicized  questions  in  discussion.    Written  answers 
are  optional . 

#  ^  j 

4.  Discuss  the  lesson  with  the  students,    fisk  the  students  why  the  arrangement  of 

sharp  teeth  in  the  front  and  flat  teeth  toward  the  back  of  the  human  jnouth  is 
important.    Students  should  try  to  eat  an  apple  or  other  crisp  fobd  entirely  with 
the  sharp  front  teeth.    Discuss  the  results  with  the  class. 

5.  Discuss  the  numbered  questions  with  the  students.    Generally,  the  students  should 
draw  the  conclusion  that  plant  eaters  use  brpad  flat  teeth  to  grind  and  chew  and 
meat  eaters  use  sharp  pointed,  teeth  to  pierce  and  tear.    Humans,  who  are  both  plant 
and  meat  eaters,  have  a  combination  £>f  both  kinds  of  teeth.    You  may  wish  to  dis- 
cuss the  Importance  of  ciaws  In  hei™bg  to  catch  food. 


t 


DESIRED  LEARNING  OUTCOME:    Ability  to  identify  te,eth  as  an  adaptation  for  chewing 
**  food  and  describe  the  connection  between  type  of  food 

and  shape  of  teeth. 

************************** 

DEVELOPMENT:     Lessonj:i uster  1A-2    Getting  Food 

Page  T-43/S-17    Insect  Mouth  Parts  (35-40  min.) 

PURPOSE:    To  further  the  concept  that  certain  structures  help  an i  pa  Is  eat  their  food. 


ADVANCE  PREPARATION:    Materials  -  manifying  glass,  insect 

j  specimen* 
*Such  as  ants,  moths>  ^grasshoppers,  etc.     Label  each 
insect  with  an  i denti f icatfon  card. 


Language  Cards/Key  Signs 
mouth  parts  *■ 
i  nsect 

Harvester  ants 
mosquito 
buttepf I i  es 


Identification  Cards 
(label  for  insects) 


Background  Information  -  The  students  might  find  it 
interesting  to  learn  that  only'the  female  mosquito 
bites.    Females  of  some  species  have  to  sip^blood 
before  they  can  lay  eggs  that  will  hatch.  Each 
species  of  female  prefers  the  blood  of  a  different 
type  of  animal.     Spme  prefer  cold-blooded  anifnals  such 
as  frogs  and  snakes,  others  prefer  birds,  while  £ome  will  bite  only  horses;  cows, 
or  peop le.  * 

TEACHING  SUGGESTIONS: 

*  * 

1.     Introduce  the  lesson  by  having  the  Stu'dents  share  their  experiences  with  insect 
bites.  *  *  - 

-2-.    Ask  the  students  what  structures  might  help  insects  eat  food.    For  instance,  do 
they  have  teeth  like  people,  or  jaws  'I  ike  octopi?    Allow  students  sufficient  time 
to  offer  their  opinions.    Explain  that  in  this  lesson  they  will  be  learning  about 
•  x    i  nsect  mouth 


hh  parts.  V  x 
*nts  in  an  examination  of 


3.    Guide  students  in  an  examination  of  insect  specimen  with  a  magnifying  glass.  Help 
them  to  pay  particular  attention  to  the  mouth  area  of  each  insect,  observing  the 
similarities  and  differences  among  them.    Students  may  draw  sketches  of  the  insects' 
mouth  parts. 


11 


JC    .  - 


> 


4.    Students  read  page  17  a'nd  answer  questions  during  discussion.    Written  answers  are 
optional.     Encourage  students  to  explain  why 'the  mouth  parts  of  each  insect  are 
adaptions.  h 

DESIRED  LEARNING  OUTCOME:  ^Ability  to  identify  insect  mouth  parts  a$  structures  that 

"help  them  eat  thefr  particular'foods, 
*********** *******************^ 

DEVELOPMENT:    Lesson  Cluster*lA-2    Getting  Food 

*    sPage  T-44/S-18     How  Animals  Move  (45«min.) 

PURPOSE:    Develop  the  concept  that  structures  that  allow  movement  help  animals  get 
the  i  r  f ooo . 


ADVANCE  PREPARATION:    Materials  -  a  variety  of  animals  in 

classroom  haoJ+ats*, 
crayons 

reference  books  dealing 
>  with  classroom  animals 

*Tne  chameleon  and  turtle  used  in  previous  lessons 
should  be  usefol.     In  acdition,  toads,  raDDits,  *ish, 
snakes,  etc.  may  be  used.    Make  surd  eadh  animal 
is  in  its  proper*  home  such  as  a  cage,  aquarium  or 

terrarium  with  food  and  water.     Lapel  each  animakwith  an  identification  card. 


Lanquagg_Cards/Key  Signs 
env  i  ronment 
structure 

Identification  Cards  ,  * 
chameleon  -  \ 

turt I ^ 


■TEACHING  SUGGESTION'S: 


V 


J.,     Introduce  the  lesson  py  review!  ng,  with  the  students  how  an  octopus  moves  (water 
is  shot  our  of  balloon-like  structure).    Explain  to  the  students  that  in  this  les- 
son they  wiN  be  learning  about  structures -that  other  animals  have  that  help  them 
move . 

2.  Have  the  students  read  the  lesson  page*  18  to  find  out  what  they  are  to 'do.  Teasher 
may  paraphrase.  »  ' 

3.  Discuss  the  directions  for  the  activity  with  the  students.    You  may  wish  to  divide 
the  students  into  small  groups  for  observing  and  drawing  the  animals. 

^  4.    Show  the  students  trie  locatlpn  of  the  animals.    Stress  that  they  should  take  care 
not  to  frighten  or  touch  the  animals  whtle  observing  them. 

5.  Distribute  the  materials  aad  have  the  students  do  the  activities. 

6.  ^  Let  the. students  share  their  drawings  and  research  with  the  class  when  they  have 
completed  their  work.      You    may*  want  to  have  the  students  display  their  work  on  a 
Pui  ieti n  board. 

7.  Discuss_the  numbered  ques'tJons  with  the  students.    You  may  wish  to  also  discuss 
structures  that  help  aftimals  stay  in  one  place,  such  as  a  chameleon's  tail,  suction 
cups  on  a  tree  toad's  feet,  and  feet  that  allow  some  insects  to  "stand11  on  the 
ce  i I i  ng . 

DESIRED  LEARNING  OUTCOME:    AbiiUty  to  identify  movement  structures  of  certain  animafs 

and  describe  how  these  structures  help  the  animals  get  food.* 
********************** ^***** ************ #**^ 


***** 

\ 
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DEVELOPMENT: -  Lesson  C! uster  1A-2    Getting  Food  ' 
Page  T-45/S-19    Movement  Structures  (35-40  min.) 

PURPOSE:    Develop  the  concept  that  structures  that  allow  movement  belD  animals  qet 
their  food.  '  ' 


ADVANCE  PREPARATION:  Materials 


TEACHING  SUGGESTIONS: 


pictures  of  animajs  such 
as  elephants,  worms, 
camel s,  hi rds,  etc,  , 


Introduce  the  Ifesson  by  reviewing  with  the*students  • 
how  an  octopus  moves.     (Water  ts  shot  out  of  balloon- 
like structure.).  Explain  to  the  students  that  in  this 
lesson  they  will  be  learnfng  about  "structures  thai- 
other  animals  have  that  help  them  move. 


2. 


Language  Cards/Key  Signs 

outside  adaptations 

movement  * 

structures 

monkeys 

seal  s 

flamingos 

envi  ronment 

Identification  Cards 


-Have  students  examine  pictures  on  page  19  and  comment 
on  how  they  think  each  animal  moves.    This  is  an  open  ended  discussion  with  no 
"correct"  answer  required. 


■      N  I 

3.  Students  read  page  19  up  to  numbered  questions.    Teacher  may  paraphrase. 

4.  Discuss_the  questions  wFth  the  students  when  t*hey  have  finished  the^  r  work.  While 
showing  the  students  pictures  of  animals,  you  may  want  to  discuss  the  movement 

y  structures  of  other  animals  such  as  giraffes,  camels,  earthworm^,  and  elephants. 

5.  Ask  the  students  if  they  can  think  of  a  structure  that  could  help  an  animal  stay 
in  one  place  instead  of  move  Cexamples  are  a  chameleon's  tafl,  suction  cuds  on 
tree  toad's  feet,  and  feet  that  allow  some  insects  to  "stand11  on  ceilings). 

DESIRED  LEARNING  OUTCOME:    Ability  to  identify  movement  structures  of  certain  animals 

*and  describe  how  those  structures  help  the  animals  get  food., 
************************************^***^*****^ 


APPLICATION:  Lesson  Cluster  1A-2    Getting  Food  , 
Page  T-46/S-20    Plant  Structures  C45  min.) 

y 

PURPOSE:    Apply  the  concept  of  outside  adaptations  to  plants, 

ADVANCE  PREPARATION:    Materials  -  none. 

Background  Information  -  Green  plants  manufacture 
their  own  food  in  their  leaves  by  a  process  called 
photosynthesis.    Photosynthesis  combines  water 
and  carbon  dioxide  in  the  presence  of  chlorophyll 
(green  matter  that  gives  the  plant  jts  coloration)  and 
sunlight.    Plants  that  are  not  green  Csuch  as  mushrooms 
and  other  fungi)  cannot  make  their  own  food,  and  so 
must  live  on  other  organic  matter  tliving  or  dead, 
plant  or  animal ). 


Language  Cards/ Key  Signs 


p I  ants 
roots 
vines 
seaweed 
stem 

tubes  ' 
plant  structures 

Identification  Cards 
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TEACHING  SUGGESTIONS: 


1.  Intrdduca  the  lesion  byasking  the  class  whether  animals  are  the  only  living  things 
that  need  food."  Students  should  realize  that  anything  t^at  is  alive  must  have  food 
if  it  is  to  go  .on  I  iving.  ' 

2.  Students  read  the  first  column  on  page  20^  Teacher  may  paraphrase. 

3.  Discuss  with  the  students  h&w  green  plants rget  food.    Make  sure  that  they  under- 
stand that  the  roots  do  not  get  food.    "Instead,  tney  get  water  and  other  materi-  *' 
als  that  wi  It' be'  changed  into  food  in  the  plants'  leaves. 

4.  Students  complete  readi ng *page  20  and  2J.    Teacher 'may  paraphrase. 

5.  m  Questions  may  be  answered  through  class  discussion.    Written  responses  are  optional 

6.  Ask  the  students  ij^they  think  it  would  help  a  vine  to  have  air  pockets  in  its- 
leaves.     Emphasize  that  ^  structure  is  an  adaptation  only  If  it  heNps  an  organism 
stay  alive  in  its  environment.  *      .  : 


7,    Extend  the  lesson,  \4  /ou  wish,  by  taking  the  students  outside  the  schooTto  ob- 
serve plants.    As-k  them  to  find  olants  with  structures  that  help  get  juniighfr,  > 
water,  and  other  materials  to  make  food.    Ask  them  to  find  structures  that  have 
other  functions,  such  as  support  or  protection. 

^DESIRED  LEARNING  OUTCOME:    Ability  to  identify  oiant  structures  and  describe  how  they 

are*  adaptations. 

******************************************** ****************************************** 

EVALUATION:     Lesson  Cluster  1 A-2    Getting  Food 

Page  T-48/S-22  Functions  of  Structures* (40-45  min.)' 

PURPOSE:    To  evaluptevthe  students'  performance  in  relation  to' the  following  ob- 
jectives: ' 

J.'    Identifying  teeth  that  belong  to  a  plant  eater  and  to  a  predator. 

2.  Matching  mouth  parts  to  their  functions.* 

3.  Describing  how  an  animal  can  move/  naming  its  movement  structures, 
ahd  explaining  how  the  structures  help  an  animal   in  its  environment. 

*^  4.    Describing  how  plant  structures  are  adaptations. 

* 

ADVANCE  PREPARATION:    Materials  -  paper  and  pencils. 

TEACHING  sOgGESJIOI^:  ,  '  .  "  - 

].    Have  the  students  turn  to  pages  22  and  23  and  Vead  through  the  lesson.  Teacher 
may  paraphrase .  *~  ) 

m~2T  Have  the  students  proceed  with  the  lesson  when  you  are  certain  that  they  under- 
stand what-  they  are  to  do.  m  J^^xs 

Go  over  the  igesponses  with  the  students  when  they  have  completed  their  work.       /  Vs_/ 

4.     Let  the  stuj^Ss  correct  their  own  papers,  if  you  wish. 

'         *  .      .  ..         %  .  (  *  . 
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5.  Co  Meet  the  papers  so  that  you  can  evaluate  each  'individual's  progress  T    If  a*  4 
student  correctly  responds  to  all  or  most  of  the  questions,  you  .may  assume  that 

he  or;  she  has  demonstrated  the  objectives  for  .the  cluster  and  is  ready  to  go  on 
to  the  next  cluster?  ■  - 

6.  For^ 'further  informal  evaluation,  have  the  students  turn  back  to  page  2  and  look  at 
the"p1cture  that  introduces  Part  A.    Ask  them  why -they  think  that*  particular  pic- 

j  ture  was  used  to  introduce  the  part  that  they  have  just  completed.    Suggest  that 
they  look  for  clues  In  the  part  title,  and  in  the  cluster  tit'les,on  pages  3  and 
14.    The  students  should  be  able  to: 

a.     identify  a,  giraffe  neck  as  an  adaptation  that  helps  the  giraffe  get  food. 

.   b.     identi fy- gtraf fe  legs, as  an  adaptation  that  Kelps  the  giraffe  move. 

^    c.  "describe  the  giraffe  tongue  as  a 'Structure  that  hfejps«the  giraffe  get 

and  chew  food.  '  ^  / 

'*  d.    identify  coloration  as  a  protective  adaptation.  / 

e\  describe  environments  In  which  giraffe  structures  would  not  be^adaptat ions.  i 
***************************^**************^^^ 
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Level  5  Unit  J  Adaptations 


B  Inside  Adaptations.  Lesson  Cluster  1B-1 
A.    CLUSTER  OUTLINE  •  * 


Pa<je^_    Teaching  Strategies 


T-56 
T-57 
T-60 
T-62 
T-64 
T-65 
T-66 


Introduction 
Deve lopment 
Deve lopment 
Development 
Deve-lopment 
App I icat  ion 
Eva  I  uat  ion 


Lesson  Title 


On  The  inside 

A  Chicken  Skeleton ' 

'Respiratory  Systems 

Digestive  Systems 

A  Muscul ar  System 

Systems  Interact  in  the  Hands 

Systems  Have  Parts 


*This  lesson  has  been^'exfrended  into  a7  2  to  3  day  lesson, 


Teach  i  ng  Time 
Suggested 


20-35  niin.-  m 
40-50  min. 
40-50  min. 
40-45  min-. 
^See  note  below 
40-45  mi  n  .  *l 
40-45  mi  n. 


4- 


NOTE:    Skeletal  Systems*  T-58  has  been  e I  imi nated 


B.    MATERfALS  -  See  Advance  Preparation  on  page  T-57.    Add  the  following  materials  to 
the  I  1st  on  page  T-53: 

-  dittos  of„buman  body  -  Model  provided  in  this  cluster*       ■  \ 

-  large  sheet  of  paper  (5f  x  2l) 

-  set  of  cut  out  models  of  Inside  structures  -  Models  provided  in  this 
4  cLuster 

-  several  magic  markers  or  crayons 

-  gl ue  or  paste 

-  picture  showing  internal*  anatomy  of  humans  and  other  animal  st 
^             '  *  -  preserved  internal  organs  of  animals 

-  dittos  of  fish,  cat  and  grasshopper  (unlabeled)  on  from  page  28-  29 

-  live  fish  and  grasshopper  and/or  cricket 

-  dittos  of  pictures    A,  B,  and  C  on  p. -30  and  31  (unlabeled.) 
*. -  model  of  human  skeletal  system 

-  paper  punch  •  *         ■  # 


Each  ch  i I d  will  need : 


*0ptiona I 


-  2  8M  lengths  of  string 

-  a  81"  x  14"    piece  of  mimeograph  paper 

-  2  12"  rulers 

-  a  8iM  ^Jl"  pjec^  of  construction  paper 


FILMSTRIP  INFORMATION:    Fi Imstrip"  Set  X,  Structural  Systems,  and  XVII,  Adaptations 

are  appropriate  f^r  use  in  this  unit^ 


i 
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INTRODUCTION: 


Lesson  Cluster  1B-1  Systems 
Page  Tr56/S-25    On  The  Inside  (20-35  min.) 


PURPOSE 
'ADVANCE  PREPARATION: 


introduce  the  concept  that  organisms  may  have  several  inside  systems  with 
different  functions  that^help  it  stay  alive. 


for 


Language  Cards/ Key  Signs 


Materials  -  One  of'  the  followjncj 
each  child: 

-  dutto  of  the  human  body 
'showing  the  following  in-'* 
side  structures:  stomach, 
heart,  lungs,  leg  bones,  - 
bra-in,  intestines.    This  ^ 
ditto  can  be  mad&  by  copy- 
ing the  diagram  provided 
with,  this  lesson. 

-  large  sheet  of  paper  (5f 
x  2f  1.    Blank  newsprint  or 

♦wrapping  paper  would  be 
ideal .  - 
i-  J  set  of  cut  out  mode  Is 
of  inaufe  structures.  - 
Models  are  provided  with 
this  lesson.'  . 

-  scissors 

-  g I ue  or  paste 

-  several  magic  markers,  crayons,  pencils 

j    -  Picture  showing  the  internal  arfatomy  of  people 
and  other  aiffmals. 
*-» preserved  heart,  lungs,  and  any  otheV  ihternal 
organs  that  you  can  'get  from  a  slaughter  house  or 
-  *  other  source. 


*  inside  structure 
'Jfystem 
^Re^eton  % 
sjompch 
lungs 
hea  r+ 
interact 
leg  bone 
brai  n  .  . 
i  ntesti  nes  * 

Identification  Cards 


(labels  for  preserved 
^organs  if  used) 


*This  material   isp optional. 
'TEACHING  SUGGESTIONS: 

t 

1.  Begin  the  lesson  by' asking  the  students  to  name  outside  structures  of  organisms  that 
they  have  studied.    Refer  to  pictures  and  examples  usea  in  previous  cluster. 
Responses  may  include  any  observable  structures,  such  as-  skin,  fur,  eyes,  legs, 
leaves,  roots,  and  mouth  parts.     Exolain  to  the  students  that  in  tjjts  part  they 
will  be  learning  apout  inside  structures.  '         •  ' 

2.  Introduce  the*  term  inside  structure's  with  the  language  card  and  ask  tKe  students  to 
what  inside  structures  may  refer.    Accept 'al I  opinions.  '  .  " 


3.     Show  the  class  pictures  of  the  inside  structures  of' humans  and  other  animal's. 
f    ^         out  the  heart,  lungs-,  stomach  and  intestines.  « 


Point 


4.  Have  students  read  the  introduction  to  the  lesson  on  page  25  or  teacher  may  para- 
t  phrase.    Use  the  pictures  already  shown    to  reinforce  the  information. 

i  » 

5.  If  possible  show  the  students  sample's  of  preserved  inside  structures.    Label  each 
with  an  identification  card  and  display  in  the  room  for  some  period  of  time.. 
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^  6.    Distribute  dittos    of  the  human  body  and  have  students  label  the  inside  structures. 

*\     7.    Distribute*  Large  sheets  of  paper  and  divide  students  into  pairs.  .While  one  child- 
lies  on  the  paper  the  other  should* trace  his  or  her  outline.    When  complete  they 
may  change  roles.    When  outlines  are  complete  students  sh/iHd  cut  them  out. 

8.  Give  each  child  a  set  of  internal  structures  that  have  teen  cut  out.     If  preferred 
the  students  may  cut  out  the  structures. 

9.  Have  the  students  label  each  structure  and  paste  them  in  the  appropriate  location 
on  their  own  6ody  outline..  The  finished  products  can  be  displayed  around  the  room 

.  or  in  one  area  labeled  Inside  Structures.  - 

•  « 

10.    Explain  to  the  students  that  these  structures  work  together  or  interact,  and  when 
ttjey  do  so  they  are  called^a  system.     Introduce  the  terms  interact  and  system  with 
the  language  cards.  '  ♦ 

•  11.    Have  students' read  the  remainder  of  page  25  or  teacher  may  paraphrase. 

J2.  -Students  shoujd  answer  questions  either  in  writing  or  through  class  discussion. 

33.    Discuss  the  lesson  with  the  students  when  they  have  completed  their  work. 

^DES*IRED  LEARNING  QUTCOME:    Ability  to  name  inside  structures  that  interact  In  a 

1        .  ^ystem. 

*********************** ****&******** ****** ***********  ****** **************************** 

DEVELOPMENT:     Lesson  C I uster  IB- la    Systems        ,  "A 
*  Page  T-57/S-26    A  Chicken  Skeleton  (40-50  min.) 

* 

PURPOSE:    Develop  the  doncept'of  inside  structural  systems  by  introducing  a  skeletal 
system. 


ADVANCE  PREPARATION:    Materials  -  2  pieces  wirfe  (#18  to  #24) 

20  cm  (8  ir/.  )  i  n^  length 
*  -  2  chicken  Or  turkey  skele- 
tons -  see  Advance  Pre- 
paration page  T-57 

-  p^per  towels 

-  pictures  or  models  of 
human  and  other  animal  9 
skeletons.    Pictures  on 
page  27  may  be  used . 

TEACHING  SUGGESTIONS:  ' 


^Language  Cards/Key  Signs 

skeleton 

skeletal  system 

bonnes 

joint 

Identification  Cards 
label  for  chicken  or  / 
-  turkey  1 
(skeleton  put  on  display) 
labels  for  neck,  legs, 
wrngs  and  ribs 


.Encode  tbe %[^ents.1o  explain  why  they  think  it's  a  part.cular  skeleton. 


Have 


students  read  introductory  paragraph.    Teacher  may  paraphrase. 
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3.  Divide  the  students  into,  two  grojjps.  ^ 

4.  Discuss  the  directions  found  on  page  26  with  the  students. 

5.  Let- each  group  go  to  an  erea  where  there  is  a  tray  of  bones  from  one  skeleton  and 
do  the  activity.    You  may  wish  to  have  the  student^  lay  out  the  bones  of  only  one'  . 
skeletal  part  such  as  a  wing,  a  leg,  or  the  neck.  ,  0 


'6.    After  the  students  have  identified  the  leg,  wing,  neck  bones,  and  ribs  and  wire 
the  neck,  discuss  the  italicized  questions  with  the  class* 

7.  Introduce  the  term  joint  and  identify  joints  in  the  skeleton.    Discu9S  their 
function. 

8.  Wrap  a  paper  towel  around  a  leg  bone  from  each  skeleton  and  break,  the  bone  in  baff , 
Ask  the  students  to  describe  the  inside  of  the  bone. 

9.  Have  the- -Students  draw  a  picture  of  a  chicken  or  turkey  skeleton,  which  ever  is 
used  in^class,  and  label  the  leg,  wings,  neck,  ribs,  and  a  joint. 

10.  Discuss  the  numbered  questions  with,  the  students.    Use  pictures  or  models  of 
skeletons  of  humans  and  other  animals  to  stimulate  discussion.  ^ 

11.  When  lesson  is  completed,  put  the  skeleton  on  display  with,  identification  cards 
descri bing  i^. 

DESIRED  LEA^NI OUTCOME:    Ability  to  relate  chicken^bones  to  their  funct^b  and 
^  identify  a  joint. 

DEVELOPMENT: •   Lesson  Cluster  1B-1    Systems  * 

Rage  T-6Q/S-28    Respiratory  Systems  C40-50  min.) 

PURPOSE:    Develop  the  concept  of  inside  systems  by  introducing  different  respiratory 
systems  and  their  parts. 


ADVANCE  PREPARATION:-    Materials  -  One  of  the  following  for 

each,  cfu  Id: 

-  ditto  of-a  fish,  showing 
a  gill 

-  ditto  of  a  cat  showing  ** 
e    the  nose,  a  in,  tube  and 

'  '        -  ^  ^r  I  ungs  r> 

'  -  ditto  of  a  grasshopper 

sbovnng  air  tubes  and  air 
holes. 

"-*  •£ 

These  dittos  may  be' copies  of  the  diagrams  on  paae 
\  28  and  29  but  without  the  labels  filled  in.    Lre  fish* 
in  a  fish,  bowl  or  aquarium.    Th/is  may  become  a  permanent 


Language  Cards/Key  Signs 

respiratory  system 

oxygen 

breathe 

gills 

I  ungs 

air  holes 

air  tube 

Identification  Cards 
(labels  for  worm  and  In- 
sects ) 


part  of  the  classroom. 


-  [We  grasshopper  anrd/or  cricket 
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TEACH  I N£ "SUGGEST  IONS: 

1.  Begin  by^asking  the  class  to  watch  you  as  you  demonstrate  breathing.  Exaggerate 
so  that  what  you  are  doing  will  be  obvious  to  the  class. 

2.  Ask  the  students  what  you  are  doing  (breathing)  and  what  they  think  would  happen  - 
if  you  stopped  breathing  for  along  t-ime,   i.e.  maybe  1£  minutes. 

3.  Explain  to  the  students  that  they  are  going  to  learn  about  an  inside  system  that 
helps  people  and  animals  "breathe.11 

4.  Introduce 'the  term  respiratory  systerr?  with  the  language  card.    Explain  that  the 
lungs,  a  part  of  the  respiratory  system,  help  people  and  some  animals  to  breathe. 

5.  Let  the  students  identify  the  lungs  in  picture  B  on  page  28  and  on  the  diagrams  and 
forms  they  made  in  a  previous  class. 

6.  Explain  that  some  animals  do  not  herve  lungs.     Instead  other  structures  help  them 
"breathe"' or  get  oxygen  from  the  environment. 

7.  Use  the  fish  as  an  example.    Ask  students  to  examine  picture  A  on  page  28  and  see 

if  they  can  /ind  lungs  *in  the  fish.  Instead  of  lungs,  what  do  they  think  fish  have? 
Gan  they  "guess"  f  rom'+pd\pij?tu£e? 

8.  Explain  that**no'w  you  will  rfead  and. talk  about  what  the  respiratory  system  is  and* 
how  it  works  in  animals  I  ike  fish  and  cats.  .  ,  -  :  •  .  , 

9.  Students  read  page  28  and  the  first  paragraph  on  page  29.    Teacher  may  paraphrase. 
Use  a  j  ine  f  tsh  to  ill  us t rate  tfie  gills  worki  ng  ay  we  I  1  as  p  i  cture  A.    Di  scuss 

^italicized  questions. 

10.  Distribute  dittos  of  the  fish  and  cat  and  have  students  label  the  parts  shown., 

11.  Have  the  students  look  at  the  Insects  tgrassbopper,  cricket)  that  you  have  brought 
to  class.    Discuss  with  them  how  the  insects  look  and  how  they  "breathe"  or  get  *- 
oxygen  from  the  air.'  Do  the  insects  have  gills  or  lungs?    Encourage  the  students 
to  explore  and  use  their  imaginations.    All  responses  are  acceptable. 

12.  After  this  exploration,  the  students  read  the  second  paragraph  on  page  29  or  the 
teacher  may, paraphrase.    Use  live  examples  for  illustration.    Compare  the  students1 
original   ideas  with "how  the  insects  really  get  oxygen  from  the  air. 

13.  Discuss  the  italicized  questions. 

14.  Have  students  label  the  ditto  showing  the  grasshopper. 

15.  Explain  to  the  students  that  people,  cats  and  grasshoppers  are  air  breathers.  Fish 
'are  not.    Explain  that  air  breathers  drown  under  water  because  lungs  cannot  separate 

oxygen' from  water,  as  gilMs  can.  % 

16.  Let  students  examine  an  earthworm,  speculating  on  how  it  gets  oxygen.    Does  the 
earthworm  have  gills,  lungs  or  holes? 

17.  Have  students  read  the  last  paragraph  on  page  29.    Teacher  may  paraphrase.  Encour-, 
age  them  to  compare  their  original,  ideas  with  what  they  have  read^. 
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18.  Explain. to  the  students  that  hecause  an  earthworm  has  a  small  body  the  sjun  pro- 
vides enough  surface  area  for  absorptTon'of  oxygen  into  the  bloodstream.  There- 
fore, an  earthworm  does  not  require  an  actual  respiratory  system. 

19.  (4ave  students  answer  the  numbered  questions  in  writing  or  through  dtscu$s±pn. 

20.  Explain  to  the  students  that  in ^polluted  water  there  is  usually  little  oxygen. 
„    Ask  the  students  why  a  fish  might  have  trouble  living  in  polluted  water  (does 

not  get  enough  oxygen). 

DESIRED  LEARNING  OUTCOME:    Ability  to  describe  and  compare  3  different  kinds  of 

respiratory  systems. 
*******************^****^ 

^DEVELOPMENT:    Lesson  Cluster  1B-1  Systems 

Page  T-62/S-30    Digestive  System  (40-45  min.) 

v  *  «  ^     »  w 

PURPOSE:    Develop  the  concept  of  inside  systems  by  i ntroduci ng ^d i f f erent  systems  and 
thei  r  parts. 


ADVANCE  PREPARATION:    Materials  -  One  of  the  following  for 

each  student,:      fc  . 
-  ditto  of  pictures  A,  B 
jjrjd  C  on  page  30  and  31 
^  In  text;    Do  not  incl ude 

.  S        the  labels  on  the  dittos. 

TEACHING  SUGGESTIONS: 


Language,  Cards/Key  Signs 
digestion 
digestive  system 
food  tube 
mtest  ines 
anus 
crop 
gi  zzard 
stomach 
cud 

Identification  Cards' 


1.  Begin  by  explaining  to  the  students  that  another 
inside  system  helps  people  and  other  animals  *to  stay 
a  I f ve. 

2.  Students  read  the  first  2  paragraphs  on  page,  30. 
Teacher  may  paraphrase. 

3.  Introduce  the* terms  digestive  system  and  digestion  with  the  language  cards. 

4.  Have  the  students  read  the  remainder  of  the  column*     Introduce  fiew  terms  with 
language  cards. 

Q 

5.  Remind  the  students  of  the*d i f ferent  types  of  teeth  discussed  in  Cluster  A-2: 
the  wide  fiat  teeth  of  phant  eaters  and  the  sharp  pointed  "teeth  of  predators. 

6.  Discuss  with  the  students  how  food  travels  from  the  rnputj*  to  the  blood.    Explain  ' 
that  the  food  pieces  become  so  small  that  they  move  through  the  walls  of  the  in- 
testine and  blood  tubes. 

7.  ¥  Have  students  ffll   in  the  ditto  of  the  digestive  system  of  the  dog. 

8.  Explain  to  the  students  that  not  all  animals  have  thB  same  kind  of  digestive  sys- 
tem.   Compare  pictures  A  and  B  and  asfc  how  they  are  different  and  the  same. 
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9.    Have  the  students  read  the  apcond  column  on  page  30  and  study  picture  B  to  find- 
out  about  a  chicken's  digestive  system.    Teacher  may  paraphrase  the  text. 

10-.     introduce-new  terms  with  the  language  cards.    Discuss  italicized  questions. 

11.  Discuss  the  digesti ve-  system  with  the  students.    Explain  that  sometimes  birds 
swallow  pebbles  and  sand.    While  in  the  giiz^rd  they  aid  in\grinding  food.  Stu- 
dents that  have  a  pnet  bird  may  be  familiar  with  gravel  that  can  be  added -to  a 

.bird's  food.    Note  that  a  chicken  has  ^in  opening  (cloaca)  rather  than  an  anus. 

12.  Have  the  students  fill   in  the  ditto  of  the  digestive  system  of  the  chicken. 

13.,  By  looking  at  picture  C  ask  the  students  to  compare 'the  digestive  system  of  the 
cow  tp  the  chicken's. 

14.-  Students  read  column  one  on  pager31  or  teacher  may  paraphrase  the  text.  lntrodirt?e 
new  ferms  with  the  -  language  garcjs.  - 

\15.    Discus's  italicized  questions. 

16.    Through  dtsGussJon  or  in  written  form  have  the  students  answer  the  numbered  ques- 
tions. 


DESIRED  .LEARNING  OUTCOME:    Ability  to  describe  the  function  Of  a'digestive  .system  and 

compare  tb.e  digestive  systems  of  a' dog,- chicken  and  cow.' 
*************^************ ****************************** ^ 


DEVELOPMENT:    Lesson  Cluster  13-1  Systems 

Page  T-64/S-32    A  Muscular  System  C2-+t>  3  days) 

PURPOSE^    Td^further  the  concept  of  inside  systems  by  Introducing  a  muscular  system. 


ADVANCE  PREPARATION:    Materials  - 


2  rolls  of  masking  tape 

1  paper  punch. 

Each  child  should  have: 

2  an-  lengths  of  string 
2  12n  rulers 

I  scissors 

8in  x  11"  piece  of  con- 
struction paper 

I  rubber  band  , 

8{"  x  H  "  memeograph 
paper 


Language  Cards/Key  Signs 

muscular  system 

muscles 

relax  * 

contracts 

biceps 

Identification  Cards 


TEACHING  SUGGESTIONS: 

r      -  <      ■  . 

U    Begin  the  lesson  by  having  the  students  read  the  introduction  to  the  lesson  on 
page  32.  ,  ■ 

2.  Introduce  tfte  wgrds  contract  arid  relax  with  the  language  cards. 

3.  Demonstrate  the  arm  muscles  contracting  and  relaxing  by  doing  the  activity" des- 
cribed on  page  32.     In  addition  to  activity  have  students  examine  pictures  A  and 
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4.  Teacher  should  paraphrase  the  remainder  of  the  text  on  page  32.  4 

5.  *  Make  sure  that  the  students  understand  that  movement  is  caused  hy  muscle  pulling  * 

on  a  bone.    You  might  have  students  try  to' move  objects  with  a  rubber. band,  hold- 
ing one  end  only.    They^wMI  discover  that>they  can  move  objects  only  by  pulling 
not  pushing  the  rubber  band.    Explain  to  the  students  that  muscles  can  move  bones 
only  as  far  as  the  joint  allows, 

*  6.  -Ask  the  students  what  might  happen  If  both  ends .of  one* muse  16  were  attached  to  tffte 
bone.    Have  them  explain  why  theynuscle  could  not  move  the  bone.  s 

7.  Expl&in  to  the  students  that  the  muscles  pictures  ort  page  32  are  muscles  that  they^P 
can  make  work.  There  are  other  muscles  that  are  not  under  their  control.    You  may 
wish  to  discuss  some  of  these  involuntary  muscles  with  the  students.    A  heart,  for 
example,  is  a  myscle  not  attached  to  a  bone  that  works  automatically,     it  pumps 
blood  by  contracting.    Students  can  squeeze  an  empty  squeeze  bottle  to'  understand 
-how  the  beating  heart  pumps.    A  food  tube  contains  involuntary  muscles  that  help 
push  food  to  the  stomach  automatically. 

*****  *  % 'v 

8.  In  order  to  more  thoroughly/demonstrate  Hew  muscles  work  the  students  can  make  a 
k '  working,  rrpde I  of  the  biceps  muscle.  , 


9.'  TSr  demonstration  the  teacher  should  fold  the  8?"  x  14"  mimeograph  paper  as  shown 
y  in  Diagram  ].    The  paper  will  appear  fan-like.    Fold  the  paper  lengthwise  in 
.  halves,  then  quarters,  and  finally  eighths  to  establish  the  fold  lines.  Then 
reverse  the  folds  as^needed  to  produce  an  accord  tan- 1  ike  model.    Be  sure  the  out- 
-    '*  side. folds  are  in  Jhhe  same  direction. 

10.  Give  eadh  pair  of  students  a  sheet  of  paper*,  ^wo**  3-i  nch  pieces  of  tape,  and  two 
pieces  of- string.     Instruct  the  students  in  taping  the  ends  erf  f)/e  folded  paper 

4  with  masking  tape  or  cloth  tape.    See  Diagram  3.-  .-Hold  up  your  Taped  model,  and 
'tell  the  students:  -  \ 

When  your  muscle  model  is  taped  like  this,  bring  it  to  me  and  I  will  purfch  holes 
in  each  end. 

11.  After;  the  holes  are  punched  in  each  end  of  the  models  the  teacher  should  tell  the 
students,  to  place  the  strings"  they  were  jjivQh  through  the  holes  punched  in  the  ends 
of  their  muscle  model.    Tie  the  ends  of  th^  string  together  so  that  they  have  loops 
I  i  ke  the  model  \ 


T2.    Teacher  holds  up  the  completed  model,  and  says:  f 

Just  likQ  a  real  muscle, 'this  model  must  be  used  careful so  as  not  to 
^tear  it.    See  if  you  can^discover  how  it  works. 

» 

13.    When  a  student  is  observed  pulling  the  sides  of  the  model*  in  and  out,,  working  the 
model  like  an  accordian,  have  him  demonstrate  how  'it  works  to  the  class.  'Encour- 
age students  to  work  the  muscle  model  several  times. 
Note:    Models  will  work  better  with  repeated  use.  . 

J4.    Plate  the  model  on  the  desk,  and  demonstrate  as  shown  in  Diagram  2.    Ask  the  stt 
dents  to  work  their  models  in  a  similar  way.    Ask  the  students:    Wha+" happens^ 
the  length  of  the  muscle  model  when  you  spread  it  out?    How  can  y^u'tell? 
Shov/  me  how  you  can  tell*  it  is  shorter?  - 
Now  we  know  that  the  muscle  model  got  shorter.    What  else  hap£end  to^it  as  you 
pulled  out  the  sides?    What  two  things  would  a  muscle  do  whSn  it>forks? 
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15.  Teacher  should  hold  up  your  model  in  the  contracted  (short,  fat)  condition,  and 
say:  *  ^ 

Show  me  what  position  your  arm  Would  be  in  when  your  biceps,  muscle  is  like  this. 

"Now  put  your  model   in  the  relaxed  (I6ng,  narrow)  condition  by  pulling  on  the  ends. 
Show  me  what  position  your  arm  would  be  in*  when  your  biceps  muscle  is  like 
this.  ^  " 

16.  Now- qa I  I  on  eachf  oair  of  students  to,  demonsVate  the  two  states  of  the  biceps. 
Have  them  use  their  muscle  models  and  arms  in  appropriate  positions. 

*  *  »  * 

17.  Instruct  the  students  to:  t  *  ^ 

•  a.    Reel  again  what  happens  to  your  arm  muscles  when  you  ra^ise  your  hand-^from 

the  desk  top. 

b.    Place  your  model  on  the  top  of  your  leg  as  you  sit  in  your  chair.-    Now  use 
the  model  to  show  me  how  yotir  thiqh  muscle  might  act  to  move  yourjower  leg. 

>v 

THIS  IS  A  GOOD  PLACE  TO  B^EAK.     SAVE  THE  MUSCLE  MODELS  FOR  THE  NEXT  DAY'S  ACTIVITY. 

\^ 

1..  The  continuation  of  4he  previous  activity  includes  >tie  construction  of  an  arm 
model  that  will  illustrate  muscle  function  and  attachment,  their  relationship 
to  bones,  and  the  function  of  joints. 

2.    Prior  to  starting  this  activity,  construct  your  own  model  of  the  arm  as  shown  in 
Diagram  3.    Be  sure  you  are  familiar  with  how  it -functions.    Do  not  di  splay  it, 
•however,  for  in  ^his  activity  the  students  will  attempt  to 'design  and  construct 
their  own  models.    Student-made  models  may  be  as  gcx)d  as  you^s.     IT  ona  student  • 
mocfel  functiorB  Proper!  y  you  will  not  need  to  use  your  model  at  alM 

•  3.    Teqcher  should  ask  the  students  howY'they  can  tell  one  end  of, their  arm  from  the 
P  other?  a."       *    .  ~  ■■  ^  * 

4.    Now  tell  the  students  to  cut  out  a  paper  model  of  one  of  your  hands.    Have  students 
tra^e*  a  hand  oh  the  sheet  of  paper  provided,  and  cut  out  around  the  outline., 

,  5.    Teacher  then  asks-:    /    \        .      ^  '  *  •* 

What  can  you  feel   in  your  ar?m  besides  muscles? 

How  many  "bones"  do  you  think  you. would  need  to  make  a  model  of  the  arm  to  go 
with  the'pap.er  hand?  ]  -  -H 

6.    Letf5  find  out  how  madiy^you  would  need.    See  if  you  can  make  a  model'  of  your  arm. 
Work  .in  the  same  pairs  .you  did  to  make  the  muscle  model.     .        "  h 

*7.    PJace  the  1"  x  1/8"  x  12"  Sticks  and  masking  or  ^Mth  tape  on  a  table.  _JeM  stu- 
'«    dents  tovuse  t he i  r '-muse I e' models ,  han3  outlines,  and  whatever  else  they  need  ^rom 
the  supply  table*  to  make  a  wording  arm  model.        •  % 

8.  Teacher  £hotfld  keep  previously  constructed,  functioning  arm  ipodel  out  of  sight. 

\  ♦  . 

9.  Student  modefs  may  vary  i.n  many  ways",  but  students  will  ptebably  disf£over  that:*  - 

1.  Two  "borfes!\(st iclss)  are  required.  )  /  — ^ 

2,  A-joint#is  needed.  /  • 

*  3.  Taking  rta^'ftiuscle"  to  the  "bones"  is  required*   '  '  *  f 
4.  Proper  posirfoning  o.f  the  "muscle"  is  necessary  for  the  Marm"  to  function 

as  a  real  arm.      <  a 
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Encourage  students  to  study  how  their  own  arms  work  as  they  make  their  models. 

10.    When  most  students  have  finished,  Siscuss  each  rrfodel.    H^ve  one  student    in  each' 
pair  demonstrate  how  their  model  works.    Have  him  point  out  similarities  to  the 
real  arm.    Ask  students  to  tell  about  any  problems  they  have  have  had. 

*- 

Now  bnn^out  your  model  and  have  students  compare  their  models  with  yours.  Some 
of  the  student  models  will  be  very  functional.    Your'modei  can  be  used  to  reinforce 
their  good  work.    Other  models  will  be  less  functional.    These  less  functional 
models  can  serve  as  a  basis  for  a  good  discussion  of  why  an  arm  built  like  their 
•  model  would  not  work  very  well.  1 

Application  -  Extension 

After  completing  the  arm  model  the  design  can  be  utilized  in  constructing  legs-. 

•    For  reinforcement^ask  the  students  to  use  stmiiar  principles  and  constract  a  work- 
ing'leg  model.  *This  activity  serves  as  a  check  to  see  if  the  principles  have 
transferred  sufficiently  from  the  models  to  thefr  bodfes. 

DESIRED  LEARN I RG  OUTCOME:    Ability  td  describe  how  muscles  move  parts  of  the~body. 
*********************^****™ 


) 


Diagram  1 

Folded  pi 
of  piper 


( 

Diagram^J3 


ERIC 


25 


403 


APPLICATION:    Lesson  Cluster  IB-1  Systems 

PageT-65/S-33    Systems  Interact 'in  the  Hands  (40-45  min.) 

PURPOSE:    Apply  the .concept  of  the  skeletat  and  muscular  systems  to  the  human "franc 


ADVANCE  PREPARATION:    Materials  -  If  possible,  a  model  of  the 

human  skeletal  system, 
*  .  otherwise  a. picture  may 

*    be  used. 
/   -  several  (8-10)  peanuts 
in  the  shells  for  eaeto 

student  ."^  

-\  my~  -  a  nutv»and  bolt  for  each 

"  *.  studen-K 

-  a  rol I  of  tape 


Language  Cards/Key  Signs 

skeletal  system' 

bones 

thumb 

i  nteract 

muscular  system 

Identification  Cards 
skeletal  sysfem 


TEACHING  SUGGESTIONS^. 

*  %* 

1.  Using  a  model  or  picture  of  the  human  skeletal  system,  have  students  examine  it. 

Ask  them  what  they  think  it  is.     Introduce  the  term  skeletal  system,  fexplai ning 
that  it  is  made  up  of  many  bone3  that  work  together  or  interact. 

2.  Have  the  studants-rSad  the  first  paragraph  on  page  33.    Teacher  may  paraphrase. 

v  "       X  '  .  . 

3.  Discdss  t'he  paragraph  with  the  students.    You  may  wish  to  review  how  each  end  of 

a  muscle  is  attached  to  a  different  bone  and  how  the  contraction  of  a  muscle  makes 
bones  move. 

4  >  -  t  

4.  Have  the  students  examine  the  x-ray  picture  of  the- bones  in  a  person's  hand.  Ask 
them  what  part  of  the  body  it  is.    Can  they  find  it  on  the  riScfel  or  in  the  picture 
of  the  skeleton  used  earlier?    Can  they  identify  the  thumb?  'Why  do  they  think  the 
thumb  is  such  an  important  adaptation?    Use  this*  question  for  stirtiuJ  ati  rig  thinking 
and  discussion.    Af  this  point  it  is  not  important  that  they  know  the  answer. 

■*      *  * 

5.  Have  students  compare,  the  I  r  hand1  to  a  dog's  paw.    Can  oeoptedp  things  with  th£<ir 
hands  that  dogs  cannot  do  with' their  oaws?      1  ^SL^-L-  A> 

.* 

6.  Explain  to  the  students  that  they  will  try  to  do  an  activity  without  using  their 
thumbs. 

7.  Explain/the  directions  for  fhe  activities.  . 

8.  Discuss  the  directions  with  the  students  making  sure  they  understand  what  they  are 
to  do.  . 

9.  Divide 'the  class  into  groups  of  tw<3  and  dis'tnibute  the  materials. 

10.    Have  the  students  begin  the  activity.    Make  sure  that  the  students*  thumbs  are 
taped  as  in  the  photograph  on  page  33.    The  tip  of  the  thumb  must  be  taped  so  it 
is  immovable.    Another  manipulative  activity  would  be  to  have  students  try  to  screw 
a  not ' onto^  Jx>jt  with  their  Rhumbs  taped  and.tfien  untaped* 


/ 
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.11.    Discuss  the  activity*  with  the  students,     include  the  italicized  questions  in  the 
%  discussion.    Ask  them  what  an  animal  with  paws  might  use  to  break  peanuts  (prob- 

ably mouth  parts).  ^  t 

12.  Have  the  students  help  you  cleanlup  the  broken  shells.    They  can  eat  the  peanuts  ff 
you  %/  i  sh  .  j  • 

13.  Have  the  students  respond  to  and  discuss  tfhe  numbered  questions.     In  discussipg  the 
last  question/  ask  the  students  ff  tfiey  can  think  of  any  "disadvantages  of  walking 
on  two  legs.    Because  of  the  body  weight  being  suoported  by  two^  feet  rather  than, 
four,  people  sometimes  have  sore  feet  and  fallen  arches.    The  horizontal  back  of  a 
four-legged  animal  better  supports  weig&t.    People  often  complain  of  backaches  be- 
cause most  of  tha^weight  of  the  upper  half  of  the  bodv  rests  on  disks  between  the 
back  tones. 

DESIRED  LEARNING  OUTCOME:    Students  should  describe  how  the  thumb  is  an  adaptation. 

*  %- 
EVALUATION:    Lesson  Cluster  1B-1  Systems 

Page  T-66/S-34    Systems,  Have  Parts  (40-45  min.) 

/*  # 
•  PURPOSE:    To  evaluate  the  students*  performance  in  relation  to  the  following  objectives: 

1.  Describing  how  to  tell   if  certain  structures  make  up  a  system. 

2.  Identifying  an  animaj  by  its  steletal  system. 

3.  Describing  how  various  systems  rwteract  and  how  they  are  adaptations^, 

4.  Matching  systems  to  their  names  and  naming  one'  function  for  each  system. 

TEACHING  SUGGESTIONS:  i 

,.     Kave  the  students  turn  to  pages  34  and  35  and  read  through  the  lesson.    Teacher  may 
paraphrase  the  text  and  questions..    Rewrite  the  questions  on  the*  board  if  necessary. 

2.  Have- the  students  proceed  with  the  lesson  when  you  are  certain  that    they  understand' 
what  they  are  to  do.    Encourage  the  students  to  look  at-  the  pictures  carefully.  * 

3.  Go  over  the  students'  responses  with  them  when  they  have  completed  their  work. 

i      4.    Let  the  students  correct  their  own  pacers  to  enable  them  to  evaluate  their  own  pro- 
gress, i f  you  wish.  ^ 

5.  Collect  the  papers  so  you  can  evaluate  each  individual's  orogress.     If  a  student 
correctly  responds  to  all  or  most  of  each  question  ,  you  may  assume  that  he  or  she 
has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the  next 

C  i  US  T0»^ 

• 

6.  For  further  informal  evaluation,  have  the  students "turn  back  to  page  24  and  look  at 
the  p.cture  that  introduces  Part  0.    Ask  them  why  they  think  that  particular  pic- 
ture was  used  to  introduce  the  part  that  they  have  just  completed.    Suggest  that 
they  look  for  clues  in  the  part  title  and  in  the  cluster  title  on  page  25.  The 
students  should  be  able  to:  -  , 

a,  identify  snake  bones  as  a  skeletal  system.  '    '  ,S 

b.  infer  that  a  snake's  skeleton  qives  It  shaoe    and  nm+er+i        c^*+  «ar-+c 
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Levels    Unit  1  Adaptations 


Part  B    Inside  Adaptations,  Lesson  Cluster  1B-2 
A.    CLUSTER  OUTLINE 


Page 


Teaching  Strategies 


Lesson  Title 


Teaching  Time 
Suggested 


T-72,74 

T-76 
T-77 
T-78 
T-79 


Introduction/ 
Development 
Development 
Development 
Appl i cat  ion 
Eva luation 


What  Are  Cel Is?  • 
Looking  at  Cel I s 
Cel I, Structure 
Cel Is  in  Your  Body 
One*-Celled  Organisms 
Properties  of  Cel I s 


60  min. 

40  mtn. 
40  min. 
45  min. 
40  min. 


NOTE: 


First  2  lessons  in  the  cluster  have  been  combined  in  order  to  make  the 


introduction  to  a  new  concept  more  concrete.  * 

B.    MATERIALS:    See -list  on  p,age  T-69 

FILMSTR1P  INFORMATION:    Filmstrip  Set  X,  Structural  Systems,  and  XVII,  Adaptations 

are  appropriate  for  use  in  this  unit. 


INTRODUCTION  and  DEVELOPMENT:    Lesson  Cluster  1B-2    Cel Is 

Pages  T-72-75/S- 36-38    What  Are  Cel Is?  and  Looking  At  Cel Is  (60  min.) 

PURPOSE.:     Introduce  and  to  develop  the  concept  of  cells  by  observing  and  comparing 
plant  and  animal  cells.    Note:     If  microscopes  and  other  materials  are 
not  available,  you  may  still  do  page  38  of  this  lesson. 


•ADVANCE  PREPARATION: 

Background  Information:    There  is  an  exception  to  the 
definition  of  cells.    Viruses  are  not  mads  of  cells. 
They  are  particles  much  smaller  than  cells,  atfd  are 

*.  — not  capable  of  any  metabolic  life  of  their  own.  They 
I  Iv^wlthin  cells  of  other  organisms.    They  cannot 
even  reproduce  themselves  without  the  aid  of  living 
Cells.    There  is  also  disagreement^  to  whether 
vi  rases  are  a  I i ve.  / 


Language  Cards/Key  Signs 


a 
a 
a 
a 
a 

an 


cel  I 

microscope 
nucleus  . 
slide 
plant  cel I 
animal  *cel I 


Identification  Cards 
a  microscope 
some  plant  cel Is 
some  animal  cel Is 


Materials  -1  box  glass 'microscope  slides. 

-1  box  cover  slips,  for  slides 
-1  onion/  cut  into  small  pieces 
-^bottle  of  iodine 
-newspaper,  to  cover  desks 

-1  elodea  plant,  available  at  aquarium  supply  shops 
-crayons  #  ^ 

-commercially  prepared  slides  of  plant  and  animsl  cells  (optional)  - 
-un Lined  paper,  several  sheets  for  each  student 
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Materials  -2  containers,  118  mL  (4  oz.),  for  each  pair  of  students 
-One  of  the  following  for  each  pair  of  students: 
*        •  microscope,  25X-22X  or  50X-200X 

tqpth  pick, .flat,  wooden 

Collect  all  the  materials  and  put  them  on  a  centra  1 1 y- located  supply  table.  Put 
about*  1  mL  of  tjis*  staining  solution  into  half  of '  the  containers  and  1  mL  of  yater 
into  the  other  half  so  that  each  pair  of  students'  has  2  containers,  1  of  staining 
solution  and  one  of- water. 

In  addition  to  the  slides  that  the  students  prepare/  you  may  wish  to  prepare  other 
1<inds  of  plant  cells  for  viewing.    Using  a  single-edged  razor  blade,  cut  thin_ 
translucent  slices  from  a  carrot,  green  pepper,  celery,  or  radish.    To  mount, 
follow  the  directions  for  an  onion  skin  on  page  37.    You  may  also  wish  to  borrow 
some  commercially  prepared  slides  of  plant  and  animal  cells  from  a  junior  high  or 
high  school  scj^nce  class. 

< 

TEACHING  SUGGESTIONS: 

r 

1.  Explain  to  the  students  that  they  are  going  to  look  at  pieces  of  food,  plants, 
and  themselves  through  the  microscope.    Explain  that  in  order  to  do  this  they 
must  prepare  slides  which  will  fiold  these  different  things  under  the  microscope. 

2.  Ask  the  class  if  anyone  knows  what  a  cell   is.    Accept  all   ideas.    Tell  the 
students  that  they  will   learn  about  cells  in  this  lesson. 

3.  Divide  the  class  into  groups  of  2. 

4.  Have  the  students  read  the  directions  on  page  37  for  the  activity,  and  stress 
that  they  should  examine  the  pictures  carefully. 

5.  Discuss  the  directions  with,  the  students  when  they^bave  completed  their  reading. 
Choose    one  student  In  each  group  to  scrape  cells  ?Vom*hls  or  her  mouth.  Stress 
that  they  should  make  sure  to  use  the  flat  end  of  the  toothpicks  when  scraping 
dells  from  inside  their  mouths.    Also  stress  that  when  preparing  the  slides, 
there  should  be  no  air  bubbles  under  the  cover  slip. 

6.  Caution  the  students  against  getting  the  iodine  solution  on  their  hands  or  faces 
or  in  their  mouths.    Tell  them  that  iodine  can  make  them  very  sick.    Also  tell 
them  not  to  get  the  solution  on  their  skill  or  clothes  because  it  will  stain. 

7.  Distrlbute^the  materials. 

8.  Have  the  students  locate  the  main  parts  of  the^  microscopes.    ASfTthefa  first 
to  find  the  magnifying  lens,  usually  mounted  in' a  tube  that  moves  up  and  down 
or  turns  td  adjust  the  focus  of  the  image  of  whatever:  is  on  a  slide.    Next  have 
the  students  firttl  the  stage,  or  platform,  where  a  slide  is  placed.    Show  them 
where  the  focusing  ktTob  is.    Finally,  hgve  the  students  find  the  mirror  that 
focuses  light  upward.  7 

9.  .  Let  the  students  begin  the  activity  after  they  have  practiced  using  the 

microscopes*     It  may  be  helpful  to  first  demonstrate  the  activity  or  do 
the  activity  along  with  the  students. 

10*    Encourage  the  students  to  share  their  observations  with  one  another  as  they 
work  and  to  describe' what  they  see.  •  - 

~  t       '  —  — — «- — —  s 

38 
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11.  Explain  to'the  students  that  they  are  looking  at  plant  and  animal  cells.  Ask 
them  which  of  the  samples  are  animal  cells  (mouth)  and  which  are  plant  cells 
(onion  and  leaf). 

12.  Have  the  students  read  page  36.    Teacher  may  paraphrase  the  information. 

13.  Have  the  students  turn  to  page  38  when  they  have  finished  vfewing  thelx_ s I i des . 

14.  Have  the  students  read  page  38.    Teacher  may  paraphrase  the  information.  0 

15.  Discuss  the  directions  for  drawing  the  cells  with  the  students. 

16.  Let  them  proceed  with  their  drawings  when  you  a^e  certain  they  understand  what 
they  are  to  do. 

17.  Discuss  the  students1  drawings  with  them.    You  may  wish  to  display  the  drawings 
on  a  bulletin  board  for  future  reference.    Use  the  identification  'cards  to  label 
each  area  of  the  display. 

f 

18.  Conclude  the  lesson  with  a  discussio^of  the  numbered  questions  on  pages  36  and 
38.    Make  sure  that  the ^students  recognize  leaf  cells  as  having  small  green 

♦  structures  in  them  and  thicker  cell  coverings.    Onion  cells  also  have  thicker 
cell  coverings,  but  no  green  structures.  *  r 

6ESIRED  LEARNING  OUTCOME:    Ability  to  describe  cells  as  tirfy  sections  of  living 

matter  found  in  all  plants  and  animals.    AbiNty  to  draw 
plant  and  animal  cells,  and  describe  how  they  are  alike 
and  different. 

********************************************** **************************************** 

DEVELOPMENT:    Lesson  Cluster  1B-2    Cel Is 

Page  T-76/S-39    Cel I  Structures  (40  min.) 

PURPOSE:    Develop  the  concept  of  cells  and  their  structures  by  ifitroduci  ng/structures 
A     and  functions  of  typical  .plant  and  "animal  cells. 


ADVANCE  PREPARATION:    Materials  -drawings  of  cells  made  in 

previous  lesson 

TEACHING  SUGGESTIONS: 

1.    Begin  the  lesson  by  asking  the  students  to  recall 
the  cell  structures  that  they  have  observed  in  the 
previous  leason  (nucleus,  outside  covering,  tiny 
green  structures).  %, 


Language  Cagds/Key  Signs 

cel I  structures 

a  nucleus 

a  ceil  membrane 

a  cel I  wa I  I 


2.  Explain  to  the  students  that  they  will  be.  able  to  learn  more  about  cell  structures 
in  this  lesson. 

3.  Have  the  students  read  the  introductory  paragraph  and  study  the  pictures  on 
page  39.    Teacher  may  paraphrase  information. 

4.  Ask  the  students  how  the  pictures  compare  with  the  pictures  that  they  drew  in 
the  previous  lesson.    The  pictures  on  page  39  are  generalized  cells  that  the 
students  should  be  able  to  relate  -fcp  their  drawings.  -Help  them  to  identify  the 
nucleus,  cell  wall  and  cell  membrane  in  their  drawings. 

39 

417 


'Have  the  students  read  the  remainder  of  ttie  page  and  answer  italicized  questions 
to  find  out  about  the  cell  structures.    Teacher  may  paraphrase  Information. 

6.  Discuss  each  structure  with  the  students  when  thay  have  finished  reading.  Make 
sure  that  the  students  understand  the  difference  between  a  cell  membrane  and  a 
cell  wall.    When  discussing  the  green  structures,  refer  the  students  to  the  pic- 
tures of  the  root  cells  on  page  36  and  the  onion  eel  Is  on  page  38.    Have  theim 
relate  the  cells'  lack  of  green  structures  to  the  plants'  environments. 

7.  Answer  numbered  questions  on  page  39. 

DESIRED  LEARNING  OUTCOME:    Ability  to  name  struc^res  in  plant  and  animal  cells  and 

describe  their  functions'.  / 
********************************  *^ 

DEVELOPMENT:    Lesson  Cluster  1B-2  Cells 

Page  T-77/S-40    Cel Is  in  Your  Body  (40  min.) 

PURPOSE:    Extend  the  concept  of  ceils  and  adaptation  to  specialized  human  body  cells 
and  their,  functions. 

-  *  ... . .  y 

ADVANCE  PREPARATION:    Materials  -picture  of  hurrah  nerve 

cells  (optional ) 


Language  Cards/Key  Signs 
human  muse  I e  ce I  I s 
human  ski  n  ce I  I s 
red  blood  eel  I s 
white  blood  eel  Is 

Identification  Cards 
human  muse  Is  eel  I s 
human  skin  cel^l  s 
human  b lood  ce I  I s 


TEACHING  SUGGESTIONS: 

*  1.    Begin  the  lesson  by  paving- the  students  read  the  intro- 

duction to  the  lesson  on  page  40.    Teacher  may  para- 
phrase i  nf ormat i  on . 

2.  Explain  to  the  students  that  the  pictures  on  page  40 
show  human  cells  seen  through  a  microscope.    Ask  them 
to  speculate  what  the  functions  of  the  different  kinds 
of  eel  I s  might  be. 

3.  Havfe  the  students  read  page  40  and  answer  the  italicized  questions.    Teacher  may 
paraphrase  information. 

4.  Discuss  the  lesson  with  the  students  when  they  have  completed  their  work,  making 
sure  that  they  can  identify  the  kind  of  cell  pictured  in  A,  B,  and  C. 

5.  Have  the  students  compare  the  skin  eel  Is. shown  in  picture  B  with  the  mouth  cells 
shown  on  page  38.    Students  should  find  that  the  cells  are  alike  because  they 

*  come  from  similar  tissue, 

6.  Students  may  draw  pictures  of  muscle,  skin  and  blo^d  cells  and  add  them  to  the 
bulletin  board  display.    Use  the  identif  icat-ion  cards  for  labels. 

7.  Show  a  pictufe  of  human  nerve  cells  to  the  students,  if  possible.    Explain  to  the 
students,  that  nerve  cells  connect  to  each  other  to  form  Jong  nerves.  Further1 
explain  that  nerves  reach  all  parts  of  the  body  and  help  them  work.    Ask  the  stu- 

'   dents  to  find  the  nucleus  in  muscle  and  nerve  cells.    Have  them  compare  muscle 
and  nerve  eel  I s. 

8.  Conclude  the  lesson  by  having  the  students  respond  to  and  discuss  the  numbered 
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^questions..  Make  sure  that  the  students  understand  that  muscle  cells,  skin  cells, 
and  blood  cells  afe  adaptations  that  help  keep  people  alive. 

DESIRED  LEARNING  OUTCOME:    Ability  to  name  3  kinds  of  body  eel  Is. and  describe  their 

functions. 

************$**** ************************** ************** a***************************** 

APPLICATION:    Lesson  Cluster  1B-2  Cells 

Page  T-78/S-41    One-Cel led  Organisms  (45  min.) 

PURPOSE:    To  apply  what  students  have  learned  about  cells  to  various  one-celled 
organisms.  1  ' 


Language  Cards/Key  Signs 
pon<3  water 

identification  Cards 
one-celled  organisms 
from  pond  water 

— ^  


ADVANCE  PREPARATION:    Materials  -pontf  water  (see  Advance 

Preparation,  page  T-78) 
-crayons ,  severa I  boxes 
-paper,  unl inedt 
-penci I s 
One  of  the  following  for 
v    each  pair  of  students: 
-microscope 
-glass  s I ide 
-cover  slip 

-medicine  dropper  , 
-containers,  118  mL  (4  oz.) 

TEACHING  SUGGESTIONS: 

> 

1.  Introduce  the  lesson  by  asking  the  students  to  descrrbe>the  smallest  plant  or 
animal  that  they  have  ever  seen.    After  the  students  have  had  an  opportunity  to 
discuss  their  responses,  explain  to  them  that  they  will*  be  learning  about  organisms 
that  can  be  seen  only  with  a  microscope. 

2.  Have  the  students  read  the  first  two  paragraphs,  if  th^y  are  to  do  the  activity. 
Teacher  rp^y  paraphrase. 

3.  Encourage^ the  students  to  examine  the  pictures  carefully. 


4.  Discuss  the  directions  for  preparing  the  si  ides  .with  the  students.  Emphasize 

that  there  should  be  no  air  bubbles  under  the  cover  slip. 

i  /- 

5.  Distribute  the  materials,  and  have  the  students  dothe iact i vity.    Allow  sufficient 
time  for  the  students  to  draw  several  cells. 

6.  Drawings  may  be  displayed  using  the  identification  card  for  a" label « 

7.  Have  the  students  read  the  remainder  of  the  lesson  and  answer  the  questions. 

8.  Allow  the  students  to  share  their  responses  with  their  neighbors  as  they  work. 

9.  Discuss  the  lesson  with  the  ^tudents  when  they  have  completed  their  work. 

DESIRED  LEARN ING^OUTCOME:    Ability^to  describe  one-celled  organisms  found  in  pond 

water. 

***************************************************** ********************************** 

4] 
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EVALUATION:    Lesson* Ci uster  1B-2    Cel Is 

Page  TV79/S-42    Properties  of  Cei  Is  (40  ^n,) 

PURPOSE:    To  evaluate  >he  students1  performance  in  relation  to  the  following 
objectives:  « 

1.     Identifying  ceils,  distinguishing  between  plant  and  animal  cells,  and 
i  identifyins  the  structures  within  a  plant  cell  that  make  food. 

A  2,     Identifying  objects  that  are  made  of  cells. 

•m*l**'>      3.    Naming  organisms  having  more  cells  and  fewer  cells  than  a  given 
organism. 

4.    Explaining  why  you  cannot  see  most  cells  and  describing  how  you  could 
look  at  -them. 

TEACHING  SUGGESTIONS: 

1.  Have  the  students  turn  td^page  42  and  read  through  the  lesson*.    Teacher  may 
paraphrase  the  questions. 

2.  Have  the  students iproceed  with  the  lesson  when  you  are  certain  that  they 
understand  what  they  are  to  do. 

3.  Go  over  the  responses  with  the  students  when  they  have  completed  their  work. 

4.  Let  the  students  correct  their  own  papers,  if  you  wish. 

5.  Collect  the  papers  so  that  you  can  evaluate  each  indivdual/s  progress.     If  a 
student  correct  I y  responds  to  all  or  most  of  each  question  you  may  assume  that 
he  or  she  has  demonstrated  the  objectives  for  the  cluster  and  is'ready  to  go  on 
to  the  next  cluster. 

****** ******************************************** 
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Level  5  Unit  1  Adaptations 


Part  C  Behavioral  Adaptations,  Lesson  Cluster  1C-1 


CLUSTER  OUTLINE 


 cr  »  :  :  1 

Tpar-hinn  Timp 

Page 

Teaching  Strategies 

jLesson  Title                t . 

Suggested 

T-86 

Introduction 

What  Is  Behavior 

25-35  min. 

T-87 

Development 

Eye  Behavior 

45  min. 

T-88' 

Development 

Earthworm  Behavior 

50  min. 

T-90 

Development 

Behaviors  Have  Functions 

35  min. 

T-92 

Development 

Inborn  or  Learned' 

35-40  min. 

T-93 

App 1 ication 

Laarn  a  Behavior 

35-40  min. 

1-95 

Eval uation 

Behaving 

30-40  min. 

MOTE:    Lesson  A  Maze,  T-94,  has  been  omitted. 

B.    MATERIALS  -  See  list  on  T-83. 

See  Advance  Preparation  on  page  T-88  before  beginning  cluster. 
See  Advance  Preparation  on  page  T-102  for  ne#t  cluster. 

*  *  • 

FILMSTRIP  INFORMATION:    Filmstrip  Set  X,  Structural  Systems,  and  XVII,  Adaptations, 

are  appropriate  for  use  in  this  unit. 


) 


INTRODUCTION:     1C-1    Animal  Behavior 

Page  T-86/S-44    What  is  BeJhavior?    (25-35  min.) 

PURPOSE:    T^  introduce  the  concept  of  behavior. 


Language  Card^/Key  Signs 
behavior 

Identification  Cards 
behaviors  -  use  for 

title  of  bulletin  / 

board 


ADVANCE  PREPARATION:    Materials  -  several  magazines  with  pic- 
tures i 1 1 ustratfng 
animal^ and  human  behaviors 
Enough  of  the  following  to 
supply  the  entire  class: 

-  scissors 

-  paste 

-  unl i ned  paper 

-  crayons 

TEACHING  SUGGESTIONS;  ,  * 

J.    Begin  the  lesson  by  asking  the  students  to  read  the  lesson  title,  What  Is  Behavior? 
Ask  the  students  if  they  can  answer  the  question.    You  may  find  from  their  respon- 
ses that  students  think  of  behavior,  subjectively,  as  either  positive  or  negative. 
As  you  proceed  through  the  part,  encourage  students  to  refer  to  behavior  objective- 


43 
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2.  Have  the  students  read  tha  first  paragraph  on  page  44  to  find  out  about  behavior. 
Teacher  may,  paraphrase  the  text. 

K  ' 

3.  Discuss^the  term  behavior  with  the  students.    Ask  them  if  they  can  name  any  be- 
haviors^   It  may  help  to  use  behaviors  in  the  classroom  during  discussion  as  ex- 

f   amole^.^'  Accept  any  responses  that  describe  things  organisms  do,  except  internal 
activities  such  as  digesting  food  and^breath i nq. 

'4, 
/ 

4.  Have  the  students  read  the  remainder  of  page  44  and  answer  the  questions.  Teacher 
may  paraphrase  the  text  and  questions.  / 

5.  Discuss  the  lesson  with  the  students  when  they  have  finished  their  work.     If  you 
find  that  students  have  trouble  identifying  behaviors,  you  may  wish  to  provide  fur- 
ther practice  in  a  similar  activity.    You  may  cut  pictures  f rom.  magazi nes  and  use 
the  numbered  questions  with  the  pictures.    This  can  be  done  as  a  class,  or  indi- 
vidual ly. 

7.    Extend  the  lesson  by  having  students  make  a  bulletin  b£>ard  disp  lay/ entitled  Be- 
haviors as  a  class  or  a  free-time  activity.    Point  out  to  them  wWre  you  have  put 
the  materials  that  theyynay  use  for  their  pictures.    They  may  either  cut  out  pic- 
tures from  magazines  orWaw  pictures  of  animal  or  human  behaviors.    As  the  stu- 
dents proceed  through  thfe  part,  they  can  add  pictures  of  animals  and  plants  ex- 
hibiting behaviors  as  wgl I  as  other  information  that  they  may  gather. 

DESIRED  LEARNING  OUTCOME:    Ability  to 'name  some  behaviors  and  describe  how  <.Jhey  might 

be  responses  to  an  organism's  environment.  , 
****************************************^^ 

DEVELOPMENT:     1C-1    Animal  Behavior 

*    Page  T-87/S-45    Eye  Behavior  (45  min.) 

PURPOSE:    Develop  the  concept  that  behavlpr  is  often  a  response  to  the  environment, 
by  observing  the  pupil   in  response  to  changing  light  conditions. 
*\ 

ADVANCE  PREPARATION:    Materials  -  1  touoi I  measuring  card  for 

each  student 


(Duplicate  and  cut  out  enough  pupil-measuring  cards 
from  Appendix  A,  page  T-532,  so  that  each  student  or 
pair  of  students  will  have  one  card.    There  are  four 
cards  on  the  page,  so  you  will  only  need  to  duplicate 
one  fourth  of  the  number  needed.    You  may  wish  to 
have  students  help  with  cutting  the  cards  apart.) 

-  at  least  one  mirror 

L    Duplicate  the  chart  on  page  45  either  on  the  board  or  a  transparency. 

TEACHING  SUGGEST fONS: 

1.     Introduce  the  lesson  by  asking  the  students  if  they  can  name  an  eye  behavior.  Stu- 
dents may  remember  blinking  from  the  previous  ISsson. 

% 


Language  Cards/Key  Signs 
eye  behavior  i 
pupi  I 

Identi  f  ication  Cards 


LIC 


,44 
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2.  Ask  the  students  to  read  the  introduction  to  the\ctivity  on  Dage  45  to  find  out 
,    about  another  kind  of  eye  behavior.    Teacher  may  paKiQhrase  the  text, 

3.  Discuss  the  term  pupil  with  the  students.    Make  sur^  that  they  can  identify  the 
part  of  the  eye  to  which  the  term  defers.    Have  the'students  identify  their  class- 
mates pupijs-and  their  own  pupils  by  looking  in  a  mirror. 

•J 

4.  Hav&  the    students  read  the  directions  to  the  activity.    Teacher  may  paraphrase. 
Use  a  blackboard  or  transparency  copy  of  the  chart  on  page  45  to  explain!  how  it  is 

t    to  be  fiHed  in.  *  \ 

5.  Tell  the  students  that  to  measure  in  hright  light,  the  students  being,  measured 
should  look  out  of  a  window  or  sit  in  sunlight.    For  shadow,  they  should  just  *turn 
off  the  light  in  the  room.    Finally*  for  dark,  students  should  cover  the  eye  wij&- 
a  hand  for  several  Minutes  to  give  the  pupihtime  to  open. 

6.  Distribute  tlie  materials  to  the  students  afcd  let  them  examine  the  pup  i  I -measuring 
cards.  * 

7.  Let  them  begin  the  activity  when  you  are  certain  that  they  und^rstancTwhat  they 
are  to  do. 

8.  Discuss  the  italicized  questions  with  the  students  when  they  have  finished  the 
activity.    Y^u  may  want  to  draw  a  large  chart  on  the  chalkboard  and  compute  the 
class  average  pupil  size. 

9.  Have  the  students  resDond  to  and  discuss  the  numbered  questions. 

DESIRED  LEARNING  OUTCOME:    Ability  to  measure  a  classmatefs  pupil  size  in  bright  light, 

shadow,  and  dark  and  identify  the  pupil's  changing  size  as  a 
behavior. 

************************** **** ******** ************************************************ 

DEVELOPMENT:    JOJ    Animal  Behavior 

Page  T-88/S-46    Earthworm  Behaviors  (50  min.) 

PURPOSE:  Develop  the  concept  that  behavior  is  often  a  response  to  the  environment 
and  to  introduce  the  concept  that  behaviors  as  well  as  structures  can  be 
adaptations.  ^  ,  - 

ADVANCE  PREPARATION:    You  may  obtain  earthworms  from  a  bait  shop  or  have  students  bring 
them  to  class.    The  earthworms  should  be  stored  in  a  container  of  soil.    The  soil 
should  be  kept  moist  so  that  the  earthworms  wonft  dry  out.    You  may  use  direct  sun- 
light as  wefl  as  a  Jamp  or  flashlight  for  experiment  A.     It  is  advisable  to  have 
some  type  of  artificial  light  in  case  of  cloudy  weather.    Just  before  class,  add 
soil  and  four  worms  to  each  box  and  fill  the  containers  with  water. 


ir 


L 


45 


Language  Cards/Key  Signs 

earthworm 

adaptation 


Identl f ication  Cards 

 — "  "  r— 
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Materials  -  The  cl*ass  should  be  divided  into  groups  of  4  students  for  this 
lesson.    The  following  materials  are  needed  for  each  group: 

-.soil,  about  1  lb.    • 

3  earthworms 

-  1  box,  such  as  a  sweater  box  (2"  x  8?"  x  11") 

-  I  f  lash  I  ight  or  desk  lamp  • 

-  1  piece  of  uiack  paper  (9"  x  12") 

-  1  container  of  water  (8  oz.) 

-  3  paper  towels 

-  1  dinner  plate 

-  3  ice  cubes  /  - 
Also  have  for  the  class: 

-  1  spray  bottle  of  water  4 

-  1  container  of  water  for  class  supply 

TEACHING 'SUGGEST  IONS: 

1.  Initiate  a  discussion  "by  asking  the  students  to  describe  earthworm  behavior.  Refer 
the  students  to  the  photo  of  the  earthworm  on  page  29.    Many  students  may  want  to 
.share  their  experiences  with  earthworms  when  using  them  for  bait,  or  when  finding 
them  while  digging  in  soil.  v 

2.  Have  students  read  first  paragraph  on  page  46.    Teacher  may  paraphrase  text. 

3.  Briefly  review  the  term  adaptation  with  the  students. 

4.  Have  students  read  the  next  3  paragraphs.    Teacher  may  paraphrase  text. 

5.  Discuss  the  earthworm  arul^its  environment  wFth  the  students. 

6.  Have  the  students  read  the  next  paragraph  and  .t&e  directions  for  experiment  A.  . 
Stress  that  the  pictures  are  examples  of  how  t^ey  Will  do  each  experiment.  En- 
courage them  to  examine  the  appropriate  pictDre  carefully.  _ 

7.  Discuss  the  directions  with  the  students.    Explalrr that  the  paper  towel  should  be 
moist,  not  soaked.    They  can  keep  the  towel  and  earthworms  from  drying  out  by 
spraying  the  towel  with  water  from  a  spray  bottle, 

8.  Divide  the  students  into  groups  of  4  to-do  the  experiments. 

9.  Show  the  students  where  the  materiaJs  are  located  and  let  them  to  experiment  A. 

10.    Discuss  the  related  italicized  questrons  wftk  the  students  when  they  have  corrpleted 
experiment  A.    Note*  the  results  of  the  experiment  on  the  chalkboard  for  future 
reference. 

tJ.    Have  the  students  read  the  directions  for  experiments'  B  and  C  on  page  47.  Again 
stress  the  importance  of  the  picture. 

J2.    Discuss  the  directions  with  them.    Explain  that  they  should  work  quickly  so  tha't 
the  earthworms  will  not  dry  out.  during  the  experiments. 
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13.  .  Have  them  do  the  ex$jMSf&5  when  you  are  certain  that  they  understand  what  they 

are  to  do.        —    W^^^m*  —  -  " 

14.  low  them  to  share^eir  responses  to  the  italicized  questions  as  they  work.  Re- 
cord the. results  of  .the  two  experiments  on  the  chalkboard. 

15.  Have  the  students  respond  to  and  'discuss  the  numbered  questions. 

*  .   —      -   — 

16.  Discuss  earthworm  behavior  as.  an  adaptation.  .  Wake  sdre  the  students  understand  that 
behaviors/ as  well  as  structures,  havef*,f uhctions^fcnd  are  adaptations. 

*  •  \.  .  . 

17.  Replace  the  earthworms  in  j"hei'r  natural  environment. 

>  r 

18.  Review  the  results  of  the  3  experiments  that  were  recorded  on  the  board. 

DESIRED  LEARNING  OUTCOME;    Ability  to  identify  and  describe  earthworm  behavior  and 

tell  how  they  are'adaptations. 
**************************************************** 


DEVELOPMENT:     1C-1    Animal  Behavior 

Page  T-90/S-48    Behaviors  Have  Functions, (35  min.) 

PURPOSE:    To  develop  the  concept  that* behavior  is  often  a  response  to  the  environ- 
ment and  to  introduce  the  concept  that  behaviors  as  well  as  structures  can 
be  adaptations* 


Language  Cards/Key  Signs 
dder 

spider  v 
monkeys 
geese 
racoon 
rabbit, , 
bobcat 
adaptation 

i dent i  f  i  cat i on  Cards 


^  - 

ADVANCE  PREPARATION:    The  pictures  in  this  lesson  may  be 

used  for  discussion  about  different 
,     animal  behav^Hland  their  role  as 
an  adaptation  for  survival. 

TEACHING  SUGGESTIONS: 

1.  Discuss  each  picture  with  the  class  by  asking  them 
what  the  animals  are  doing,  and  how  this  behavior 
helps  them  to  survive.  4 

2.  Have  ihe  students  read  the  first  paragraph  on  page  48^ 
to  find  out  about  other  kinds  of  adaptations.    Teacher  <j 

*      may  paraphrase. 

3.  Discuss  behavior  as  an  adaptation  with  the  students.    Make  sure  they  understand 
that  behaviors^  3s! well  as  structures,  have -functions  and  are  adaptations. 

4.  Have  th^  students  \riad  about  the*animal£  pictured  on  p&ges  48  and  49. 

5.  Discus's* 'the  pictures  with  the  students  using  the  *i  tal  ici  zed  question  as  a  guide. 

6.  Have  the  students  respond  to  and  discuss  the  numbered  questions.    Make  sure  the 
students  understand  that  structure  and  behavior  are  re-la  ted . 

^| RED  LEARNING  OUTCOME:    The  students  should  be  able  to  identify  behaviors  and  ex- 
'  plain  how  they  are  adaptations. 

************************^ 


47 
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DEVELOPMENT;    1C-1    Animal  ^Behaviors  '  . 

Page  T-92/S-5Q    tobocnor  Learned  C35-40  min.) 

/     V  4,> 

PURPOSE:    Extend  the  co^apt  of  behavior  to  the  distinction  between  Inborn  and  learned 
behaviors.  * 


ADVANCE  PREPARATION:    Background  information  -  In  practice 
"It  Is  not  always  possible  to  tell  whether  a  behavior 
is>  inborn  or  learned.    A  learrfed behablor.  always  in- 
vol ves^rjborn  capabilities, 

TEACHING  SUGGESTIONS: 


Language  Cards/ Key  Signs 
Inborn  behaviors 
learned  behaviors 

I dentif Ication  Cards 


1.  Introduce  the  lesson  by  having  the  students  read  the 
first  sentence  on  page  50.    Discuss  this  question  with  the  students.    Accept  all, 
opinions  and  record  some  of  them  on  the  board.     In  order  to  stimulate  discussion 
have  the  students  look  at  the  first  picture  on  page  50.    Ask  them  what  the  birds 
are  doing,  what  behavior  do  they  see.    After  everyone'' understands  what  the  birds  * 
are  doing,  return  to  the  original  question.    Pictures  from  pages  48-49  may  also 

be  useful .  ^ 

2.  Have  the  students  read  the  rest  of  the  paragraph.    Teacher  may  paraphrase  the  text- 

3.  Ask  the  students  to  compare  their  original  Ideas  to  what-they  read. 

4.  Have  the  students  read  the  next  paragraph.    Teacher  may  oaraphrase. 

5.  Write  the  term^Inborn  on  the  chalkboard.    Discuss  the  term  with  the  students,  makinq 
sure  they  understand  its  meaning. 

6.  Have  the  students  read  the  remainder  of  the  lesson  and* answer  the  numbered  ques- 
tions. 

7.  Discuss  the  lesson  with  the  students  when  they  have  completed  their  work.    You  may 
ask  students  to  name  animal  behaviors  and  discuss  whether  the  behaviors  are  inborn 

.  or  learned.    Some  possibilities  for  discussion  are  Inborn  behaviors  such  as  cater- 
pillars spinning  cocoons,  solders  spinning  webs,  and  Insects  cooperating.  Examples 
of  learned  behaviors  might  be  young  birds  learning  to  fly,  avoidance  of  food  that 
doesn't  taste  good,  and  oystercatcher  birds  teaching  their  young  to  break  the  shells 
of  mussels.    Also  discuss  how.  learned  behavior  may  be  partly  inborn. 

DESIRED  LEARNING  OUTCOME:    Ability  to  Identify  behaviors  as  inborn  or  learned  and 

describe  how  it  Is  an  adaptatl 


*************************** ********** ********** ********  ****** ************************* 

APPLICATION:    1C-1    Animal  Behaviors 

Page  T-93/S-51    Learn  a  Behavior  (35-40  min.)  ■ 

PURPOSE:    Apply  the  concept  of  learned  behaviors  to  humans  by  learning  a  new  behavior 
in  class1  through  practice.  * 


ADVANCE  PREPARATION?    Materials  -  t  stop  watch 


48  ^ 


Language^Cards/Key  Signs 
practice 
learned  behavior 
trial 


I dent! float I  on  'Cards 


ERIC 
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TEACHING  SUGGESTIONS: 

1.  Introduce  the  lesson  by  explaining  to  the  students  that  they,  wl 1 1  have  a  new 
learned  behavior  by  the  end  of  the  lesson, 

2.  Have  the  students  read  the  first  four  paragraphs  on  page  51  to  find  out_what  they 
.  are  to  do.    Teacher  may  paraphrase. 

3.  Have  all  members  of  the  class  except  one  stand  around  the  periphery  of  the  room 
holding  hands.    The  person  on  either  end  of  the  fine  has  a  hand  free.    The  person 
not  in  the  line  will  be  the  timer, 

4.  Have  ther  students  do  tbp  activity  when  you  are,  certain  they  understand  what  they 
are  to  do.    Make  sure  that  the  student  starting  the  squeezing  is  the  one  with  his 
or  her  right  hand  free. 

5.  Discuss  the  italicized  questions  with  the  students  when  they  have  finished  the 
activity.    Stress  that  as  you  learn  by  practicing,  speed  increases.    You  may  want 
to  graph  the  results  on  the  board,  or  have  students  graph  them.    Plot  tfme  on  the 
vertical  axis  and  the  number  of  trials  on  the  horizontal  axis,    tost  graphs  will 
probably  show  a  decrease  in  learning  time  for  the  first  three  or  four  triads  and 
then  a  level ing  of f ,  > 

6.  ./Have  the  students  respond  to  and  discuss  the  numbered  questions.    Discuss*  how  im- 
L  proving  reaction  time  can  be  advantageous^  such  as  avoiding  danger  or  getting  to 

food. 

X 

DESIRED  LEARNING  OUTCOME:    Ability  to  learn  a  behavior  by  practicing, 
************************  *******************  ******************************************* 

EVALUATION:    JC-1    Animal  Behavior 

Page  T-95/S-53    Behaving  C30-40  m i n , ) 

PURPOSE':    To  evaluate  the  students1  performance  in  reference  to  the  followi  ng  objec- 
tives: 

1.  Describing  how  given  behaviors  are  adaptations. 

2.  Identifying  animal  behaviors  as  inborn  or  learned, 

3.  Identifying  what  information  is  needed  to  find  out  how  a. behavior  helps 
an  anima I , 

4.  Describing  how  an  animal  learns  a  behavior. 
TEACHING  SUGGESTIONS: 


1.  Have  the  students  turn  to  page  53  and  read  through  the  lesson.    Teacher  may  para- 
phrase text  and  questions,  and  write  the  questions  on  the  board*, 

1  * 

2.  Have  the  students  proceed  witl>  the  lesson  when  you  are  certain  that  they  understand 
what  they  are  to  do.  , 

3.  Go  over  the  responses  with  the  students  when  they  have  completed  their  work, 

4.  Uat  the  students  correct  their  own  papers^/if  you  wish.  ^ 

5.  Collect  the  papers  so  that  you  can  evaluate  each  individual's  progress,     if  a  stu- 
dent correctly  responds  to  all  or  most  of  the  questions,  you  may  assume  that  he  or 
she  has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the 
next  cluster, 

49 
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A.    CLUSTER  OUTLfNE: 


Level  5    Unit  1    Behavioral  Adaptations 
Part  C    Plant  Behavior,  Lesson  Cluster  1C-2 


T-100 
T-102 
T-103 
T-104 
T-108 


Page 


Teaching  Strategies 


Introduction 

Development 

Enrichment 

Development 

Evaluation 


Lesson  Title 


Responses' of  Plants 
Behavior  In  Light 
Tendril  Response 
Response  to  Gravity 
Changes  In  Plants 


Teaching  Time 


Suggested 


40-45  mln. 
35-40  mln. 
40-45  min. 
40-45  mln. 
35-40  mln. 


NOTE:    Lessons^owing  in  the  Right  Direction,  T-106,  and  Planning  a  Garden,  T-407,  ^ 


have  be^Plmmitfed 


B.    MATERIALS:    See  list  on  T-97  and  Advance  Preparation  pn  T-102. t 

FILMSTRIP ^INFORMATION:    Fllmstrip  Set  X„  Structural  Systems,  and  XVII,  Adaptations, 
4  are  approprlal^  for  use  In  this  unit. 


INTRODUCTION:    Lesson  Cluster  1C-2    Plant  Bgfravlor  * 
"Page  T-100/S-54.  Responses^  Plants  (40-45  mln.) 

"To*/       *  . 

PUftPOSE:     Introduce  the  concept  that  plants  as  well  as  animals  behave  in  response  to 
their  environment. 


ADVANCE  PREPARATION: 


9 


Materials  -The  following  plants  are 
w  optional: 
-Venus  Fly  trap 
-mimosa  plant 
-cucufaber,  squash  or  pea 
-  plant  " 


You*may  wish  to  obtain  a-  Venus  Fly  Trap,  a  mimosa  plant 
and  a  plant  with  tendrils  such  as  cucumber,  squash  or 
pea  plant  for  the  students  to  observe.    Having  the 
p\ams  in  the  classroom  will  help  the  students  to  com- 
part the  plants*  properties  and  behaviors  as  well  as 
the  speeds  with  whlct)  the  plants  can  move.    Use  Identi- 
fication cards  to- label  each  plant. 


Language  Cards/Key  ^Slgns 
plant  behavior 
Venus  Fly  Trap 
mimosa  plant 
cucumber,  squash  or  pea 
p  lant 

Identification  Cards 
Venus  Fly  Trap 
mimosa  j>lant 
cucumbj^  squash  or  pea 
p  lanl 


Background  Information:   *Venus  Fly  Trapsslarow  naturally  in  a  sntell  coastal  region 
in  North  and  South  Carolina.    The  soil  inwhich  the  plants  live  lacks  a  sufficient 
amount  of  nitrogen.    Aslant  gets  the  nitrogen  It  needs  by^igej|tlng  the  soft  parts 
of  insects.    There  are  three  sensitive  hairs  on  each  leaf  that  trigger  the  leaf  to 
close  like  a  trap  when  an  insect  lands  on-one  of  .thorn.    Note  that  Venus  Fly  Trap  , 
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is  not  spelled  the  common  way,  Venus1 s-f lytrap.    This  is  done  intentionally  to  . 
aid  in  readability.         \  * 

The  mimosa  is  a  very  sensitive  plant,  whose  leaves  can  move  if  they  are  touched/ 
TEACHING  SUGGESTIONS: 

*  * 
T.    BegTrTthe  fesson~bY Tia VI  ng  tfi¥  students"Tead  the  first  pal^graph  on  page  547 
Teacher  may  paraphrase  text.  * 

s 

2*    Ask  the  students  if  they  have  ever  noticed  a  plant  behave  in  ascertain  way.  If 
students  mention  plants  moving  with  the, wind  as  a  behavior,  explain  to  them  that. 

v       this  motion  is  not  a  bbhavior  because  the  plant  is  being  moved  rather  thart  moving 
by  itself. 

3..  Have  the  students  read  the  remainder  of  /the  pacje  and  study  the  photographs.  If 
you  have  a  sample  show  It  to  the  class. 

♦ 

4.  Discuss  the  the  Venus  Fly  Trap  with  the  students.    You  may  wish  to  share  the 'in- 
formation in  Background  Information  with  them  at  this  point.    Have  them  describe 
the  outside  structures  of  the  plant  .that  they  can  observe  in  the  pictures.  Make 
sure  that  thfc  students  realize  that  the  pictures  of  the  Venus  Fly  Trap  are  a 
sequence  of  photos  of  the  same  plant,  showing  it  trapping  an  insect. 

5.  Have  the  students  turn  to  and  read  page  55.    Teacher  may  paraphrased 

6.  Allow  the  students  to  discuss  the  pictures.     If  you  have  real  mimosa  plants 
and  a  plant  with  tendrils,  let  the  children  examine  them. 

7.  ^Students  should  answer  numbered  questions  and  share  their  responses. 

8.  Discuss  the  lesson  with  the  students  when  they  have  finished  the  page.  When 
discussing  tendrils  remind  students  of  the  application  lesson  in  Cluster  1A-2 
about  plant  structures  that  keep  in  certain  positions,     if  there  are  plants  in 
your  region  that  display  similar  behavior  to  those  in  this  lesson,  you  may  wish 
to  discuss  them*  with  the  students.    Also  discuss  other  plant  behavior  such'  as 
flowers  that  open  and  clbse.  * 

9.  Conclude  the  lesson  by  asking  the  students  to  name  the  outside  structures  that 
allow  a  plant  to. behave  the  way  i+  does.    Venus  Fly  Traps  have  leaves  that  can 
close  around  Insects;  mimosa  plants  have  leaves  that  can  turn;  and  many  vines 
have  tendrils  that  can  wrap  around  objects. 

DESIRED  LEARNING  OUTCOME:    Ability  to  describe  three  plant  behaviors. 
****************************************************************** 


DEVELOPMENT:    Lesson  Cluster  1C-2    Plant  Behavior 

Page  T-102/S-56    Behavior  in  Light  (35-40  min.) 

PURPOSE:    Deveidp  the  concept  that  plants  have  behavioral  adaptations  by  studying 
growth  in  the  direction  Of  sunlight. 

ADVANCE  PREPARATION:    Materials  -seedlings  that  have  to 

be  started  roughly  U  weeks 

earlier 
-4  cartons'  (1  ft.)  with  1 

open  side 
-paper  and  penci 1  for  each 

child 


Language  Cards/Key  Signs 


Identification  Cards 
(labels  for  the  seedlings) 


TEACHING  SUGGESTIONS: 

1 

1.  introduce  the  lesson  by  asking  the  students  to  recall  the  plant  they  studied 
that  behaved  in  response  to  sunlight  (mimosa).  Explain  to  the  students  that 
they  will  be  able  to  observe  behavior  in  response  to  light  in  other  kirffifc  of 
plants. 

2.  Have  the  students  read  the  first  paragraph    on  page  56.    Teacher  may  paraphrase. 

3.  Discuss  the  paragraph  with  the  students.    Check  their  understanding  by  asking 
,  them  to  name  environmental  factors  that,  if  changes,  might  cause  plants  to^afTow 

behavior  (heat,  light,  soil,  air,  water,  etc/). 

4.  Have  the  students  read  the  directions  for  the  activity. 

5.  Discuss  the  directions  with  the  students,  ppinting  out  the  location  of  the 

materials. 
* 

6.  Choose  several  students  to  place  the  potted  seedlings  rn  the  cartons  and  arrange 
the  cartons  pear  the  window.    The  same  combination  of  plants  should  be  in  each 
car top.  '  * 

7.  Have  the -Students,  individually,  or  in  groups,  go  up  to  the  cartons,  observe 
the  plants,  and  record  the  directions  in  which  the  plants  are  growing.    A  chart 
like  the  one  below  may  be  used  to  record  direction. 


DIRECTION 

A. 

Open  side  toward 

window 

B 

Open  side  toward 

b lackboard 

C 

Open  side  toward 

M/a'l»  

D 

Open  side  towa*<Js 

^SRfht.wall 

{ 


£.8.    Ask  the  students  to  pVedict  in  which  directions  the  plants  will  grow. 

9.  Appoint  one  or  more  students  to  be  in  charge  of  watering  the  plants  for  the 
duration  of  the  week.  ] 

10.  Have  the  students  again  observe  the  plants  after  one  week. 

11.  Discuss  the  numbered  questions  with  the  students.*   In  discussing  question  2,  you 
may  have  students  dig  up  some  of  the  plants  and  observe  the  direction  in  which 
the  roots  have  grown. 
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DESIRED  LEARNINCTWt£OME:    Ability  to  identify  plant  growth  toward  sunlight  as  a 

behavior, 

************************************************^ 


ENRICHMENT:    Lesson  Cluster  1C-2    Plant  Behavior 

Page  T- 103  Tendri I  Response  (40-45  min,) 

PURPOSE:    To  extend  the  concept  that  plants  have  behavioral  adaptations  by  observing 
tendril  response  to  string,  and  comparing  the  heights  of  plants  grown  with 
and  without  string  supports.    This  lesson  does  not  appear  in  the  student 
text. 


Language  Cards/Key  Signs 
tendri I s 

tendri I  response 

identification  Cards 
pea  plants  grown  with 
string 

pea  plants  g^own  without 
stri  ng 


ADVANCE  PREPARATION:    Materials  -Have  enough  of  the  follow- 
ing so  each  pair  of  stu- 
dents will  have: 
-2  foarm  sups  237  mL  (8  oz,) 
-soi I  for  each  cup 
-penci I s 

-container  of  water 
-10  pea  seeds 

-1  wooden  dowel  35  cm  (14  in) 
%      -string  35  cm  ( 14  in) 
-scissors 
4  -metric  ruler  > 

TEACHING  SUGGESTIONS: 

1,  Introduce  the  lesson  by  asking  the  students  to  recall  the  definition  of  a  tendri 1 
.  (a  thin  shoot  that  can  wrap  around  a  thin  object), 

2,  Explain  to  the  students  that  they  will  be  able  to  observe  tendril  behavior, 

3,  Divide  the  students  into  groups  of  2  and  distribute  the  materials, 

4,  Have  each  group  poke  small  holes  in  the  bottom  of  the  cups  and  then  plant  five 
pea  seeds  in  each  of  two  cups.    The  soil  and  cups  should  be  the  same  for  each 
population, 

5,  Have  the  students  set  a  string  for  one  of  the  two  cups  of  plants.    To  do  this 
they  should  tie  one  end  of  a  string  securely  to  one  end  of  a  dowel,  then  push  the 
other  end  of  the  dowel   into  1>he  soil  near  the  rim  of  the  cup.    Next  they  should 
tape  the  free  end  of  the  string  to  the  side  of  the  cup  opposite  the  dowel, 

6,  Tell  the  students  to  be  sure  to  place  both  cups  \p  the  same  amount  of  light  and 
water  them  equally, 

7,  Write  the  following  chart  on  the  chalkboard  for  the  students  to  copy* 


Week 

Date 

Heights  of 
Plants  Grown 
With  Strinq 

Heights  of 
^'Plants  Grown 
Without  String 

1 

cm 

cm 

2  ! 

cm 

cm 

3 

cm 

jpm 

4 

cm 

cm 

i>3 


43.1 


8.  Explain  to  the  students  that  they  should  measure  and  record  the  average  heights 
in  each  cup  syery  week  for  four  weeks.'  Provide  -help  in  calculating  the 
averages. 

9.  Discuss  the  activity  with  the  students-  when  they  have  filled  in  the  entire  chart. 
The  students  shouJd  find  that  the  plants  in  the  cups  with  the  string*  are  higher. 

m 

10.  Ask  the  students  how  a  tendril's  response  to  a  string  i£  an  adaptation  (keeps  the 
plant's  leaves  high  and  exposed  to  light).  ft 

DESIRED  LEARNING  OUTCOME:  Ability  to  describe  how  tendril  behavior  is  an  adaptation. 
************************************^^ 


DEVELOPMENT Lesson  Cluster  1C-2    Plant  Behavior  * 

Page  T-104/S-57    Response  to  Gravity  (40-45  min.) 

PURPOSE:    Develop  further  the  concept  that  plants  have  behavioral  adaptations  by  . 

observing  how  sprouting  seeds  respond  to  being  placed  in  different  positions. 


ADVANCE  PREPARATION: 


Language  Cards/Key  Signs 

gravity 

roots 

stem 


x  10  in. ) 


Note  -  Before  gathering  materials, 
read  the  Teaching  Suggestions  and 
decide  whether  the  seed  "sandwich" 
rf       will  be  made  by  the  children  or  demon- 
strated by  the  teacher. ,  Once  you   

have  decided  collect  the  following 
materials  for  each  seed  "sandwich.11 
Materials  -2  panes  of  glass,  20  cm  x  25,5  cm  (8  in 
-4  seeds,  bean  or  corn 
-2  paper  towel s 
-2  rubber  bands,  size  #33 

-1  bowl,  with  bottom  30  cm  (1  ft.)  in  diameter, 
18  cm  x  28  cm  x  4  cm\(7  in.  x  11  in.  x  ]{  in,)  with 
water  3  cm  deep 

-masking  tape 

The  glass  can  be  purchased  and  cut  fo  size  at  most  hardware  stores.    Before  dis- 
tributing glass  to  the  students,  cover  all  the  edges  with  masking  tape  to  prevent 
any  possibility  of  cuts.     If  you  are  unable  to  obtain  enough  glass  for  the  groups, 
you  may  cfc>  the  activity  as  a  demonstration.  * 


Bean  or  corn  se^ds  work  best  in  this  lesson, 
in  water  before  the  day  they  are  to  be  used. 


e  seeds  should  be  soaked  overnight 


TEACHING  SUGGESTIONS:,  ^ 
r 

1.  Introduce  the  lesson  by  throwing  an  object  into  the  air,  and  catching  it.  Ask 
the  children  whether  they  were  surpri secf  that  the  object  <came  back  down.  Have 
them  explain  why.    Most  students  will  probably  say  that  gravity  is  Involved. 
Offer  no  further  explanation  of  gravity  at  this  time  because  gravitational  force 
is  introduced  in  Unit  2,  FORCES. 

2.  Have  the  class  rfead  the  first  three  paragraphs  on  page  57.    Teacher  may  paraphrase. 
Ask  thS  students  what  effect  trtey  think  gravity  might  have  on  a  plant's  growth. 

Do  not  offer  any  opinions. 
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3.  Have  the  class  read  paragraph  four. 

4.  Distribute  the  paper  and  let  the  students  make  their  charts.    Stress  that  fhey 
should  make  theiV charts  as  large  as  possible  to  have  room  for  their  drawings. 

5.  Have  the  students  read  the  instructions  for  making  a/seed  "sandwich. 11 

6.  Divide  the  class  into  groups  of  2  to  make  the  sandwich,  or,  make  the  sandwich 
as  directed  on  the  text  page,  as  the  students  look  on.     If  students  do  the 
activity  themselves,  caution  them  to  handle  the  glass  panes  very  carefully  to 
prevent  breakage  and  cuts.    Make  certain  that  the  four  seeds  are  oriented  dif- 
ferently as  shown.    The  water  level  should  contact  the  edge  of  the  towels  in  the 
sandwich  at  all  times.  / 

7.  Have  the  students  make  a  drawing  in  box  A  of  their  charts  to  shovf  the  placement 
of  seeds, 

8.  Have  the  students  read  the  remainder  of  the  lesson.     It  will  be  necessary  to  wait 
a  few  days  before  completing  the  drawing  in  box  B.    Each  morning  and  afternoon  the 
root^  qn  each  seed  may  be  measured,  and  that  measurement  recorded  in  the  students' 
charts,  as  well  as  one  that  might  be  kept  on  one  side  of  the  chalkboard.     It  will 
be  necessary  to  wait  two  or  three  more  days  before  completing  diagram  C.  Addi- 
tional time  will  also  be  required  before  the  students  are  ready  for  box  D,  and 
finally  E,    Nonetheless,  have  them  continue  to  record  the  daily  growth  of  the 
seedlings,  as  welLas  the  changes  in  direction.    They  may  read  and  discuss  appro- 
priate lines  of  text  with  each  passing  day. 

9.  Conclude  the  lesson  with  a  discussion  of  the  numbered  questions.    Have  the  stu- 
dents discuss  the  difference  in  the  way  roots  and  stems  respond  to  gravity. 
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DESIRED  LEARNING  OUTCOME:    Ability  to  explain  that  no  matter  how  a  seed  is  oriented 

when  it  is  planted,  the  roots  will  grow  downward  and  the 

stems  will  grow^upward  in  response  to  gravity. 
^*****#**#********************#*#*#*##*#*#*#^ 

EVALUATIONS    Lesson  Cluster  1C-2    Plant  Behavior 

Page  T-108/S-61    Changes  in  Plants  (35-40  min.) 

PURPOSE:    To  evaluate  the  students1  performance  rn  relation  to  the  following 
objectives : 

1,  Matching  environmental  factors  with  responding  plant  behaviors. 

2.  Naming  the  environmental  factors  a  pl'ant(s)  responded  to  and  describing 
how, its  behavior  is  an  adaptation. 

TEACHING  SUGGESTIONS: 

1.  Have  the  students  turn  to  page  61  and  read  through  the  lesson.  Teacher  may  para- 
phrase text  and  questions.    Question  2  should  be  omitted  since  it  is  based  on  a 
lesson  that  was  not  done.     1                               -  - 

2.  Haye  the  students  proceed  withjfhe  lesson  when  you  are  certain  that  they  under- 
stand wtyat  they  ar§  to  do.    Make' sure  they  can  identify  pictures  A,  B  and  C. 

3.  Go  over  the  responses  with  the  students  when  they  have  completed  their  work. 
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4.    Let  the  students  correct  their  ,own  papers,  if  you^wish. 

„  5,    Collect  the  papers: so  that  you  can  evaluate  each  individual's  progress.     If  a 

student  correctly  responds  to  all  or  most  of  the  questions,  you  may  assume  that 
he  or  she  has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on 
to  the  next  cluster. 

*   6*    For  further  informal  evaluation,  have  the  students  turn  back  to  page  43  and  look 
at  the.  picture  that  introduces  Part  C.    Ask  them  why  they  th-ink  that  particular 
picturKwas  used  to  introduce  the  part  that  they  just  completed.    Suggest  that  they 
l6ok  for  clues  in  the  part  title  and  in  the  cluster  titles  on  pages  44  and  54\ 
The  students  should  be  able  to: 

a.  identify  plant* behaviors  such  as  tendrils  climbing  up  posts  and  columns  and 
morning  glories  all  facing  the  same  direction  with  some  flowers  open  and  some 

^  closed; 

b.  identify  sunlight,  objects,  and  gravity  as  environmental  factors  to  which 
the  plants  are'Vesponding; 

c.  identify  animal  behaviors  such  as  birds  building  a  nest,  a  cat  stalking  birds, 
and  birds  f  l*y  i  ng  away;^ 

d.  describe  how  the  plant  and  animal  behaviors  are  adaptations. 

*********************************^ 
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Level  5  Unit  1  Adaptations 
Part  D  Animal  Stages,  Lesson  Cluster  1D-1 


A.    CLUSTER  OUTLINE 


Page 


Teaching-  Strategies 


Lesson  Title 


^Teaching  Time 
^N  Suggested 


T- 

114. 

tntroduct  ion 

T- 

115 

Development 

T- 

117 

' Development 

T- 

120 

Development 

T- 

122 

App  1  i  cat  ton 

T- 

123 

Eval uation 

Growth  Tn  Organisms 
Stages* of  Mealworms 
A  Chicken  Egg 
Parents  and -Of  f spri ng 
Human  Stages 
Living  in  Stages 


30-40  min. 
40-45  min* 
40-45  mfn. 
40-45  min. 
25-30  min. 
40-45  min. 


NOTE:    Lessons  Stages  of  Frogs  T-116  and.-Egg  Adaptations,  T-118  have  been  omitted. 

B.    MATERIALS:    See  list  on  T— 111.    See  Advance  Preparation  on  T- 115,  Stages  of  Meal- 
wo  rms . 

, FILMSTRIP  INFORMATION:    Ft ImstriD  $gt,X, Structural  Systems,  and  SVII,  Adaptations, 

are  appropriate  for  use  in  this  Onit. 


INTRODUCTION:     1D-1    Animal  Stages 

Page  T-114/S-63    Growth  in  Organisms  (30-40  min.) 

PURPOSE:     Introduce  the  concept  that  organisms  go  through  stages  as  they  grow,  and 
that  different  stages  have  different  adaptations. 


Language  Cards/Key  Signs 


stages 
organ i  sms 
adaptations 

Identification  Cards 


ADVANCE  PREPARATION:    Materials  -  none; 
-TEACHING  SUGGESTIONS: 

1.  Begin  the  lesson  by  having  the  students  read  the 
first  paragraph  on  page  63.    Teacher  may  paraphrase 
the  information. 

2.  Check  to  make  sure  the  students  understand  the  answers 
to  the  riddles. 

3.  Have  the  class  r£ad  the  next  paragraph,  and  look  at. the  pictures.    You  may  refer; 
to  pictures  of  tadpole  and  frog  on  oage  65. 

4.  Ask  the  class  if  they  would  have  been  able  to  predict  what  a  caterpillar  would  look 
like  when  it  grew  Into  an  adult. 

5.  Have  the  students  read  the  third  paragraph.    Teacher  may  paraphrase. 
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6.  Explain  to  the  students  that  adaptations  for  reproduction  help  populations  rather 
than  single  organisms.    Ask  them  why  thts  ts  true  (Adaptations  for  reproduction 

do  not  help  an  organism  stay  alive.    Reproduction,  however,  helps  keep  populations 
alive).    This  is  an  extension  of  the  meaning  of  adaptation  used  until  now  in  this 
part  of  the  unit.    Until  now,  adaptation  related  only  to  individual  survival. 

7.  Have  the  students  read  the  remainder  of  the  lesson  and% answer  the  questions. 

8.  Let  the  students  share  their  responses  with  their  neighbors  as  they  work. 

9.  Discuss  the  lesson  with  the  students  when  they  have  completed  their  work.  Make 
sure  that  the  students  understand  that  almost  all  living  things  go  through  life 
stages  and  that  each  stage  has  different  adaptations. 

DESIRED  LEARNING  OUTCOME:    Ability  to  state  that  organisms  go  through  life  stages,  and 

that  organisms  have  different  adaptations  at  each  stage. 

DEVELOPMENT:'    1D-1    Animal  Stages 

Page  T-115/S-64    Stages  of  Mealworms  (40-45  min.) 

PURPOSE:  ^velop  the. concept  of  very  different  life  stages  in  animals,  and  of  differ- 
ent stages  having  different  adaptations. 

ADVANCE  PREPARATION: 

Background  Information  -  Mealworms  go  through  what  is  known  as  "metamorphosis." 
*Thelarval  stage  of  a  mealworm  lasts  between  four  to  five  months.    Molting  will 
occur  ten  to  twenty  times.    The  pupa  stage  lasts  two  to  three  weeks.    Two  or 
three  weeks  later  a  grain  beetle  will  emerge. 


Materials  -  For  this  activity  the  students  will  work  in 
pairs.    Have  enough  of  the  following  so  that  each  team 
has:  -  several  mealworms*  ~^  ' 

-  1  glass  jar  with  screw-on  lids,  473  ml   (16  oz) 

-  2  or  3  tblsp.  of  bran  flakes 

-  1  si  ice  o»f  apple 

-  1  f  inishi  ng  na  i I 

-  1  hammer  -^his  could  be  shared  among  the  groups 

-  4  sheets  of  unlined  paper 


Language  Cards/ Key  Signs 
mea I  worms 
I i  f e  stages 

egg 

larva 
pupa 
beetle 
mo  1 1 i  ng 


*You  can  obtain  mealworms  from  pet  shops  or  science  supply  houses  in  quantities  of 
fifty  or  one  hundred.    Because  the  larval  stage  lasts  several  months,  you  may  wish 
to  request  old  mealworms.  .       -  — « 

TEACHING  SUGGESTIONS: 

t.    Have  the  students  read  the  first  paragraph  on  page  64  and  carefully  examine  the 
pictures  of  the  three  stages.    Teacher  may  paraphrase  information. 

2.  Have  the  students  read  the  next  paragraph  to  find  out  what  they  are  going  to  do. 

3.  Discuss  the  directions  with  the  studenfs.    Explain  to  them  that  mealworms  cannot 
hurt  them.    Further  explain  that  they  can  gently  touch  them  and  pick  them  uo. 
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4.  Divide  the  students  into  groups  of  2  and  distribute  the  materials. 

 - — ■  * 

5,  Have  the  students  set  ud  the  mealworms  in  the  jars.  Help  them  to  poke  holes 
in  the  jars  carefully  using  hajnmers  and  nails. 


6,  Have  the  students  read  the  next  3  paragraphs,  describing  the  larva,  pupa  and 
beetle  stages. 

7.  Students  should  draw  a  picture  of  the  mealworm  as  they  observe  It  in  the  jar,  and 
provide  time  for  them  to  make  their  drawings  as  the  mealworms  go  through  stages. 

<   You  may  wish  to  discuss  the  questions  wfth  the  students  now,  or  wait  until  all 
the  stages  have  been  seen,  or  both, 

DESIRED  LEARNING  OUTCOME:    Ability    to  name  and  descrtbe  four  life  stages  of  a  meal- 
worm and  describe  adaptations  at  each  stage. 
***********************************************^ 

DEVELOPMENT:     1D-1    An'imal  Stages 

Page  T-117/S-66    A  Chicken  Egg  (40-45  min.)  - 

PURPOSE,:    Develop  the  concept,  of  life  stages  in  animals  by  introducing  the  life  stages 
of  a  chicken  egg. 

ADVANCE  PREPARATION:    Materials  -  For  this  activity  the  stu- 
dents will  work  in  Dairs. 
Have  enough  of  the  follow- 
ing so  that  each  team  has: 

-  1  egg 

-  1  bow  I 

-  1  scissors 
f                    -  1  magnifier  3x 

£•  Each  student  should  also  have: 

-  1  sheet  of  white, 
un  I  i  ned  paper 

3/  -  penci  I 

;  -  yellow,  brown  crayons 

TEACHING  SUGGESTIONS: 

1.  Introduce  tl^  lesson  by  holding  up  a  chicken  egg  for  the  class  to  see.  Ask  the 
students  to  compare  the  egg  with  the  egg  stage  in  one  of  the  previous  alternate 
lessons.    They  shoulfd  compare  size,  shape,  color,  and  texture. 

2.  Have  the  students  read  the  first  paragraph  on  page  66.    Teacher  may  paraphrase. 
Ask  them  if  they  can  remember1  what  kind  of  behavior,  inborn  or  learned,  it  is  when 
a  chick  pecks  its  way  out  of  the  shell  (inborn). 

3.  Divide  the  students-  into  groups  of  2  and  distribute  the  materials. 

4.  Have  the  students  read  the  second  paragraph  and  do  this  part  of  the  activity. 

5.  Move  around  the  room  making  sure  that  the  students  are  listing  only  the  properties 
of  the  eggs.  / 


Language  Cards/Key  Signs 

chicken  egg 
egg  shel I 
yol  k 

egg  white 
properties 

Identification  Cards 
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6.  .Discuss  the  properties*  with  therrTwhen  they  have*,* Inlshed  their  lists.    Have  one 
student  write  a  class. list  of  properties  on  the  cha I kboard'  so  that  students  can 
Compare  their  observations  with  others.     In-discussing  the  properties  mention 
that  chicken  eggs  may  be  white-6r  brown-,  but  other  than  color,  they  are.^the  same. 

7..  Have  the  students'  read  the  directions  forgoing  the  second  step  of  the  activity, 
in  the  third  paragraph. 

8.  Discuss  the  directions  with  the  students.  Explain. to  them  that  when  opening  the 
eggs,  they  should  try  not  to  break  the  yolks.  If  a  yokk  does  break,  put  the  egg 
aside  and  have  the  students  try. again  with  another  egg. 

9.  Have  the  students  do  the  activity. 

10.  Let  each  group  share  their  observations  with  the  rest  of  the  class  when  they  have 
•completed  the  activity.     If  a  group  broke  a  yolk,  use  their  experience  to  empha- 
size  how  the  shell  protects  the  fragile  inside  structures.     If  any  group  had  a 
growing  chick  on  the  yolk,  have  the  rest  of  the  students  take  turns  observing  i^. 

11.  Have  the  studfents  respond  to,  and  discuss  the  numbered  questions.    You  may  want  to 
begin  a  new  list  of  chicken  egg  adaptations  on  the  chalkboard. 

12.  Have  each  student  draw  a  diagram  of  their  egg,  labeling  as  many  parts  as  they  can 


see 


S^LLPRNING  0UTC0ME:    Ability  to  name  and  describe  chicken  egg  adaptations. 

DEVELOPMENT:     10- 1    Animal  Stages 

Page  T-120/S-68    Parents  and  Offspring  C40-45  min.) 

PURPOSE:    To  develop  the  concept  that  parent  and  offspring  stages  have  their  own  sets 
of  behaviors  that  el  low  the  parents  to  help  the  offspring. 

ADVANCE  PREPARATION:    Materials  -  none. 

TEACHING  SUGGESTIONS: 


Language  Cards/ Key  Signs 
parents 
offspring 
adaptations 

Identification  Cards 


1.  "introduce  the  lesson  by  asking  the  students  to  read 
the  f  frstWwo  paragraphs  on  page  68.    Teacher  may 
paraphrase,  stressing  that  parent  animals  help  their 
offspring  or  babies  to  stay  alive.    The  Idea  that  4an 
individual  animal  may  sacrifice  rtsekf  for  th^  preser- 
vation of  the  population  mdy  be  too  difficult  foV  the 

students  to  understand  and  so  need*,  not  be  stressed.  ' 

2.  Encourage  the  children  to  discuss  any  behavioral  adaptations  that  they  can  think  of 
that  might  help  young  animals  get  help  from  their  parents.    Ask  the  class  what  kind 
of  help,  young  animals  migtit  require  from  their  parents.    (.Food  and  protection  wi  I  I 
probably  emerge  as  the  two  major  areas  of  need.) 

**■ 

3.  Ask  the  cla'ss  whether  they  can  think  of  any  behavior,  on  the  part  of  parent  animals 
th^ns^nlght  help  the  young  to  survive,  even  though    it  might  cause  the  parents'  de- 

(leadtng  predators  away  from  the  nest,  as  was  the  case  with  the  oystercat- 
icussed  in  the  last  lesson,*  is  one  such  example.) 
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'4.    Teacher  should  paraphrase  the  remainder  of  the  text,  using  the  pictures  to  illus- 
trate the  anlma I' behavior  being  described. 

5.    Havetthe  students,, respond  to,  and  *d  i  s«£ss  4  the  numbered  questions.    During  discussion 
emphasize  that  behavioral  adaptations  of  parents  often  help  the  population  rather 
than  the  Individual  parents. 

^DESIRED  LEARNING  OUTCOME:    Ability  to  Identify  and  describe  behavioral  adaptations 

unique  to  parents  and  offspring, 
**************^*****************^^ 

APPLICATION:    JD^J  Animal  Stages 

Page  T-J22/S-70    Human"  Stages  (25-30  min.)  - 

^PURPOSE:    Apply  the  concept  of  life  stages  and  their  adaptations  to  people 

ADVANCE' PREPARATION:    Materials  -  none. 

TEACHING  SUGGESTIONS: 


**#*#*###*# ******* 


Language  Cards/Key  Signs 


^uman  stages 
infant  stages 
chll d  stage 
adult  stage 
elderly  stage 

Identification  Cards 


1.    Begin  the  lesson  by  asking  the  chiJdren  to  read,  the 
first  paragraph,  on  *page  70.    Teacher  may  paraphrase. 

2;    Ask  the  class  to  describe  how  human  life  stages  differ 
from  those  of  butterflies  and  frogs'.     (-Butterflies  | 
and  frogs  changed  lot  from  one  staVe  to  another,  peopl 
change  very  little.)  -  | 

3.  Have  the  students  read  through  the  lesson,  view  the  pictures,  and  answer  the  ques- 
tions.    It  may  be  helpful  to  record  the  first  italicized  question  as  follows: 
"How  does  a  human  spend  most  of  its  time  during  each  stage,  infant,  child,  adult 
and  elderly?" 

4.  Let  the  students  share  their  responses  as  they  work.  - 

5.  Discuss  the  lesson  with  the  students  when  they  have  completed  their  work.  Encour- 
age the-  students  who  have  babies  In  their  families  to  describe  the  babies1  beha* 
vior .    Also,  ask  the©  to  describe  things  they  do  to  help  thS^baBTes.    Have  stu- 
dents describe  how  they  have  helped  people  older  than  themselves  and  how  tho£&  f 
people  have  helped  them.  'm* 


4  -* 

DESIRED  LEARNING  OUTCOME:    Abll'tt?  to  describe  dffferent  life  stages  of  people  and' 

tell  how  behaviors  at  each  stage  are  adaptations. 
***************************************^^ 

EVALUATION:     JD-];  Animal  Stages 

Page  T-J23/S-7J  'Living  in  Stages  (40-45  min.) 

To  evaluate  the  students1  performance  in  relation  to  the  following  objec- 
tives: 

1.  Naming  the  adaptations  of  the  adult  stage  of  a  given  organism. 

2.  Explaining  how  a  mobile  life  stage  helps  a  sedentary  animal  population. 

3.  Identi fying  behavioral  adaptations  unique  to  grown  animals  and  describ- 
ing how  it  helps  a  population. 

4.  Comparing  the  life  stages  of  2  given  organisms. 


PURPOSE : 


439 


TEACHING  SUGGESTIONS:  * 

J.   .Have  the  students  turn  to  page  71  ^pd  read  through  the  lesson.    Teacher  may  para- 
phrase text  or  questions.  \ 

2.    Have  the  students  proceed  withuthe  lesson  when  you  arfe  certain  that  they  understand 
what  they  are  to  do*  \ 


3.    Go  over  the  responses  with  the  stMents  when  t'hey  have  completed  their  work. 

4    4.    Let  the  students  correct  their  own  papers,  if  you  wish.  * 

5.    Collect  the  papers  so  that\you  can  evaluate  tfach  Individual's  .progress.     If  a  stu- 
dent correctly  responds  to  al I  or  most  of  each t quest  ion,  you  may  assume  that  he  or 
she  has, demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the 
n^xt  cl uster. 

******************* ********** ****************************£**************************** 
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Ldvei  5   Unit  1  Adaptations 
Part  D  Adaptations  of  Life  Stages,  Lesson  Cluster  1D-2  * 


Page 

Teaching  Strategies 

Lesson  Title 

Teaching  Time 
Suggested 

T-128 
T-130 
T-132 
T-135 
T-136 

introduction  ' 
Development 
Deve lopment 
App 1 icat [on 
Eva  1 uation  • 

Stages  of  Pine  Trees 
Seed  -Adaptations 
Flower  Adaptations 
Scattering  Seeds 
Stages  in  Plant  Growth 

*     40-45  min. 
m  *45-50  min. 
*50  min. 
35-40  min-. 
35-40  min. 

"These  lessons  may  be  done  in  2  parts..'   See  Advance  Preparations. 

B.    MATERIALS:    All  the  items  included  on  Materials  List  page  T-125  plus  pine  cones. 

FILMSTRIP  INFORMATION:    Filmstrip  Set  X,  Structural  Systems,  and  XV 1 1 ,  Adaptations , 

are  appropriate  for  use  in  this  unit. 

INTRODUCTION:     1D-2    Plant  Stages 

Page  T-128/S-72    Stages  of  Pine  Trees  (40-45  min.) 

PURPOSE:     Introduce  the  concept  that  plants  as  well  /as  animals  go  through  stages  as 
they  grow  and  that  full-grown  plants  hava/adaptat ions  that  allow  them  to 
reproduce. 


ADVANCE  PREPARATION:    Material  -  several  fft^b^ine  twigs 

and  pine  cones 

If  possible  plan  a  walk  ig  thevwoods  or  a  park  so  that 
the  children  can  make  first  hand  observations  of  pine* 
trees  in  their  natural  environment.  ,  During  outdoor 
walk  help  students  to  identify  pine  'trees  and  cone§. 
Look  for  a  young  tree  and  let  the  students  examine  it, 
making  special  note  of  its  flexibility.    Compare  young 
.  and  old  trees  by  discussing  how  they  are  the  same  and 
different.    Make  special  note  pf  the  trees'  trunks 
and  bark  as  ft  is  discussed  in  text. 

TEACHING  SUGGESTIONS: 


Language  Cards/Key_  Signs 

stages 

p I  ants 

pine  tree 

pine  cones 

bark 

trunk 

Identification  Cards 
pine  cones 
p I ne  twigs 

(use  as  labels  for  dis- 
play) 


1.  After  returning  to  the  classroom  have  the  students  read  the  first  paragraph  on  page 

2.  Explain  to  the  students  that  in  this  cluster  they  will  be  learning  about  life  stages 
in  plaots.     In  this  lesson  they  will  be  learning  about  one  plant,  the  pine  tree. 
Remind  them  of  the  pine  trees  they  observed  during  their  walk.    Also  have  them  ex- 
amine the  pictures  on  page  72. 
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*  * 

3.  Have  the  students  read  the  remainder  of  page  72  and  answer  the  italicized  ques- 
tions.   Tj^/to  relate  the  questions  and  text  to- the  nature  walk  as  much  as  possible. 

4.  Discuss  the  page  with  the  students.    Explain  to  them  that  pine  trees  need  more  sun  ' 
than  oaks  or  beeches. 

5.  Circulate  pine  twigs  among  the  students,  if  you  were  able  to  obtain  them.  En- 
tourage tha -students- to  bend  the  twigs.    Explain  to  them-that  the  twigs  are  flexible 

|j      like  the  trunk  of  a  young  tree. 

6.  'Have  the  students  read  pa.ge  73  and  answer  all  the  italicized  questions. 

7.  Discuss  the  ital^zed  questions  with  the  students.    Ask  the  students  how  they 
could  tell  the  age  of  a  pine  tree  if  its  bottom  branches  were  gone.     (Count  the 
circles  of  scars  as  well  as  branches).    You  may  also  want  to  discuss  growth  rings 
in  branches  with  the  students.    Explain  that  they  are  evidence  of  the  tree*s\re- 
sponse  to  the  environment  (raDid  growth  in  the  spring;  slow  growth  in  the'winT^r). 

8.  Point  out  to  the  students  that  the  kind  of  pine  tree  shown  lives  about  50  years 
and  grows  quite  large-*  < 

9.  Explain  to  the  students  that  as  a  Dine  cone  matures,  it  turns  brown K  its  layers 
open,  and  the  seeds  are  blown  out.    By  tJge  time  that  the  cone  reaches  the  ground, 
all  of  its  seeds  have  dispersed.    Most  of  the  seeds  do  not  sprout  because  they 
are  eaten  or  they  rot. 

10.  Ask  the  students  if  pine  cones  help  the  parent  tree  or  the  population  (population). 

11.  *  Have  the  students  respond  to^ancTdiscuss  the  numbered  questions.    Teacher  may 

paraphrase. 

12.  Ask  the  students  to  compare  the  life  stages  of  plants  and  animals. 

DESIRED  LEARNING  OUTCOME:    Ability  to  describe  the  life  stages  of  a  pine  tree  and 

describe  adaptations  of  each  stage. 
***********####################**###########^^ 


DEVELOPMENT:     1D-2    Plant  Stages 

Page  T-130/S-74    Seed  Adaptations  (45-50  mih.) 

PURPOSE:    Develop  the  concept  of  the  first  life  stages  of  .some  plants  by  observing  the 
adaptations  of  seeds  and  germinating  seeds. 


ADVANCE  PREPARATION:    Materials  -  Have  the  following  for 

each  student: 

-  2  bean  seeds  which  have 
been  soaked  overnight 

-  2  bean  seeds,  dry 

-  1  pea  seed  which  has  been 
soaked  overnight  * 

-  1  pea  seed,  dry 

-  1  paper  cud 

-  1  cup  of  soi I 

^  -  2  sheets  of  unlined 

paper,  pencil  aod  crayons 

-  1  metric  ruler 


Language  JCards/Key  Signs 

adaptations 

seed 

sprout 

soaked 

bean  seed 

pea  seed 

Identification  Cards 
(Make  labels  for  the 

above  words  )  
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You  may  want  to  teaeh  this  lesson  over  a  two  day  period  doing  page  74  one  day  and 
75  the  next  day.     It  is  best  if  page  75  is  begun  on  a  Friday  afternoon,  so  that 
the  students  will  be  able  to  dig  up  a  seed  on  each  of  f 1 ve. consecutive  days.  You 
may  then  on  Monday    p  I  ant  two  more  cups  of  seeds  so  that  the  students  can  dig  them 
up  on  Tuesday  and  Wednesday,  slmula+ing  what  may  h£ve  happened  to  the  original 
•seeds  on  Saturday  and  Sunday.    Soak  half  of  the  bean  seeds  and  half  of  the  pea 
seeds  the' night  before  the  lesson. 

TEACHING  SUGGESTIONS: 

1,    Begin  the  lesson  by  havmg  the  students  read  the  first  paragraph  on  page  74. 
Teacher  may  paraphrase  the  text.     If  the  students  have  done  lesson  (3a)  in  the 
previous  cluster,  ask  them  how  a  chicken  egg  and  a  seed  are  ajike  (first  stage 
of  life,  small  organisms  surrounded  by  stored  food,  protective  cover). 

?.    Distribute  to  each  student  one  dry  pea  and  bean  seed  and  one  soaked  pea  and  bean 
seed.  -  !"       ■  • 

3.  Have  the  students  read  through  the  directions  for  the  activity  on  page  74.  Teacher 
may  paraphrase.  -  / 

4.  Discuss  the  di  rections§ with  the  students  making  sure  that  they  understand  what 
they  are  to*do. 

5.  Have  the  students  do  the  activity.  (  ^ 

6.  Encourage  the  students  to  compare  their  seeds. 

7.  Ask  the  students  how  they  can  tell  that  the  tiny  plant  does  not  make  its  own  food 
(not  green,  grows  in  darkness)'.    Ask"  them  how  the  seed  cover  is  an  adaptation. 
(Protects  tiny  plant  and  its  food.) 

—  At. this  point  the  lesson  may  end  and  be  resumed  on  the  next  day. — 

8.  Have  the  students  reefld  the  directions  for  the  second  part  of  the  lesson  page  75 : 
Teacher  may  paraphrase  text. 

/ 

9.  Discuss  the  directions  with  the  students.    Explain  that  they  are  to  plant  three 
seeds  in  each  cup  so  that  they  can  dig  up  another  seed  if  one  seed  doesn't  sprout. 
Before  planting  the  seeds,  the  students  should  poke  small  holes. in  the  bottom  of 
each  cup  for  drainage.    They  should  keep  the  seeds  damp,  not  soaked.    The  cups  of 
soil  should  not  be  allowed  to  sit  in  water. 

10.  Divide  the  students  into  groups*  of  2  and  have  them  do  the  activi.ty.    Use  the  iden- 
tification card  to  label  the  plants  while  on  display. 

11.  .  Provide  a  period  each  day  at  the  same  time  for  the  students  to  dig  up  a  sprout, 

draw  it,  and  record  its  length.    After  five  days  you  may  want  to  have  the  students 
compare  a  soaked  seed,  a  sprout,  and  a  *f  ul  I  grown  plant.- 

17.    Havn  the  students  read  the  remainder  of  the  lesson  and  answer  the  questions* 
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13. 


14, 


Discuss  the  lesson  with  the  -students.    Remind  them  of  seed  response  to  gravity 
(Cluster  C-2).     In  discussing  question  4,  explain  that  seed  companies  provide 
necessary  dormant  perigds  for  seeds  before  selling  them  so  it  is  unnecessary  to- 
refrigerate 'them  before  planting. 

t 

Explain  to  the  students  that  some  kinds  of  plants-  live  for  only  one  summer.  Ask 
them  where  new  plants  of  the  same  kind  come  from  next  spring  (seeds). 


DESIRED  LEARNING  OUTCOME:    Ability  to  describe  the  structures  of  a  bean  and  pea  seed 

.    and  describe  their  adaptations,  and  describe  changes  in 
sprouting  bean  seeds. 
************************************^ 

DEVELOPMENT:     10-2    Plaht  Stages 

~  page  T-132/S-76    flower  Adaptations  (50  min.) 


PURPOSE : 


Extend  the  concept  of  life  stages  of  plants. 


ADVANCE  PREPARATION:  Materials 


-  2  sheets  of  un lined  paper 

-  scissors 

-  crayons  and  a  pencil  for 
each  student 


Obtain  some  large  flowers  to  dissect  having  both  sta- 
mens and  a  pistil.    Avoid  getting  a  compound  flower, 
such  as  a  daisy.    Tulips  and  gladioli  are  good  to 
work  with.    Often  you  can  obtain  wilted  flowers  from  , 
a  florist  free  of  charge.     If  this 'Is 'not  possib  le  use 
the  pictures  in  the  text  as  examples,     if  this  ap- 
proach Is  taken  an  opaque  projector  may  be  used  to 
project  and  enlarge  the  image  of  the  flower  for  use 
during  discussion. 

TEACHING  SUGGESTIONS: 

 You  may  wish  to  do  this  lesson  in  two  days.  Pages 

76  and  77  may  be  taugFit  one  day  and  page  78  the  next 
*  day. 

1.     Introduce  the  lesson  by  asking  the  students  if  they  thin 
tations  and  why  or  why  not.    Allow  this  question  to  rema 


Language  Cards/Key  Signs 


f lower 

reproduce 

sepals 

petals 

stamens 

pisti  I 

eggs, 

pol len  tube 
f rui  ts 

pol  len  grai  rTs 
pol len 
nectar 
wind -carried 

Identification  Cards 


k  f  lowers  ^cou Id  be  adap- 
\r\  open  shded . 


2.  Have  the  students  read  fhe  introduction  to  the  lesson  on  page  76.    Teacher  m^y 
Paraphrase  text? 

3.  Write  the  terms  sepal,  petal,  stamen,  and  pistil  on  the  chalkboard.    Explain  to  them 
that  they  will  be  learning  their  meanings  as  they  examine  flowers. 

4.  Distribute  the  materials  to  the  students. 

5.  Ask  the  students  to  read  the  rest  of  page  76  and  all  of  page  77.    Teacher  may  para- 
phrase.   Use  the  pictures  in  the    text  as  illustrations  of  each  flower  part  and  if 
real  flowers  are  also  being  used.    Explain  to  them  that  they  should  follow  the  di- 
rections and  answer  the  questions. 

66 


9 

ERLC 


444 


6.  Move  around  the  room  making  sure  that  the  students  can  successfully  Identify' the 
parts  of  their  flowers.    Show  students  how  to  cut  a  pistil  lengthwise  for  cross 
section.    Teacher  demonstration  of  the  process  may  be  helpful. 

7.  Collect  the  materials  when  the, students  have  completed  this  part  of  the  activity. 

8.  Discuss'  the  function  of  a  flower  and  term  f r*ui t  with  the  students.    The  word  * 
fruit  is  used  here  in  a  biological  sense,  not  In  a  common  sense.    Explain  to  the 
students  that  nuts  with  seeds  inside  are  fruits,  as  are  corn  kernels  and  many 
grains.    Arso  mention  that  many  fruits,  such  as  burrs,  are  not  eaten  at  all. 

—At,  this    poFrtt  the  lesson  may  end  and  be  resumed  the  following  day.— 

9.  Have  the  students  read  page  78  and  answer  all  the  questions.    Teacher  may  paraphrase. 

10.  Explain       the  students  that  pollen  must  fall  on  the  pistil  of  a  flower  of  the 
same  kind  "for  interaction  to  take  place. 

DESIRED  LEARNING  OUTCOME:    Identify- the  major  parts  of  a  flower,  describe    how  eggs 

and  pollen  Interact,  $nd  tell  how  pollen  is  carried  to  a 
p  ist L I . 

*************************************^^^ 

APPLICATION:     JD-2,;  Plant  Stages       -  * 

Page  T-J35/S-79    Scattering  Seeds  C35-40  min.) 

PURPOSE:    Develop  the  concept  that  adaptations  for  +he  dispersal  of  seeds  help  the 
population  rather  than  the  individual  parent  plant. 

ADVANCE  PREPARATION:    Materials  -  none. 

TEACHING  SUGGESTIONS: 

* 

1.  Begin  this  lesson  by  having  the  students  read'  the 
introduction  to  the  lesson  on  page  79.    Teacher  may 
paraphrase  text. 

2.  Explain  to  the  students  that  they  will  be  learning 
about  some  structures  that  help  scatter  seeds. 

3.  Have  the  students  read  the  lesson  paying  special 
attention  to  the  piqtures.    Answer  the  italicized  questions.' 

4.  bet  the  students  share  theiY  responses  as  they  work. 

5.  Move  around  the  room  providing  help  as  it  is  needed. 

6.  Discuss  the  lesson  with  the  students  when  they  have  completed  their  work.  Explain 
to  them  that  the  color  of -a  fruit  might  be  an  adaptation  because  animals  are  attrac- 
ted to  the  fruit  by  its  bright  color.    Further  explain  that  fruits  that  float  some- 
times help  scatter  seeds.    The  coconut  is  one  of  these  fruits.    Plants  with  these 

"fruits  usually  live  near  water. 


Language  Cards/Key  Signs 

sprouts  * 

scatter 

wings 

parachutes  n 
burrs 

structures 
Identification  Cards 
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7.    Have  the  students  respond  to  and  d'fscjuss  the  numbered  questions. 

DESIRED  LEARNING  OUTCOME:    Ability  to  identify  structures  for  seed  scattering  as 

adaptations. 
.  ****************************************^^ 

'  EVALUAT1 ON :     1D-2    Plant  Stages 

Page  T-J36/S-80    Stages  in  Plant  Growth  (35-40  min.) 

PURPOSE:    To  evaluate  the  students1  performance  in  reference  to  the  following  objec- 
tives: i 

1.  Identifying  the  functions  of  a  given  scattering  behavior  of  fruit. 

2.  Naming  the  plant  structures  of  pine  wh6se  functions  are  reproducing  and, 
describing  their  functions. 

3.  Naming  environmental  factors  that  keep  seeds  from  sprouting. 

4.  Telling  whether  a  flower  has  a  wind  carrying  pollen  or  insect  carried 
'pollen  and  explaining  how  they  know.  ' 

5.  Describing  how  certain  seeds  are  scattered  and  explaining  how  they  know. 

•TEACHING  SUGGESTIONS:  ' 

1.    Have  the  students  turn  to  page  80  and  read  the  lesson.    Teacher  may  paraphrase  the 
text. 

,2.    Have  the  students  proceed  with  the  lesson  when  you  are  certain  that  they  understand 
what  they  are  to  do.  ^  .  , 

3.  Go  over  the  responses  with  the  students  when  they  have  completed  their  work. 

4.  Let  the  students  correct  their 'own  papers,  if  you  wish* 

^5.    Collect  the  papers  so  that  y6u  can  evaluate  each  individual's  progress.     If  a  stu- 
dent correctly  responds  to  all  or  most  of' the  questions,  you  may  assume  that  he  or 
she  has  demonstrated  the  objectives  for  the  cluster  and  is  re^dy  to  go  on  to  the 
next  unit. 

6.    For  further  informal  evaluation,  have  the  students  turn  back  to  page  62  to  look 
at  the  picture  that  introduces  Part  D.    Ask  them  why  they  think  that  particular 
picture  was  used  to  introduce  the  part  that  was  just  completed.    Suggest  that  they 
look  for  clues  in  the  part  title  and  in  the  cluster  titles  on  page  63  and  72.  The 
students  should  be  able. to: 

a.  identify  young  and  old  life  stage  of  oppossums; 

b.  identify  the  behavior  of  a  female  adult  oppossum  carrying  young  oppossums  on 
its  back  as  an  adaptation  that  helps  the  population  rather  than  the  individual 
pBrent; 

c.  Identify  the  behavior  of  young  oppossums  clinging  to  the  adult  oppossum  as  an 
adaptation  that  helps  the  young  oppossums  get  help  from  the  parent; 

d.  identify  the  adult  oppossum's  tail  as  an  adaptation  that  helps  the  oppossum  ^ 
stay  i  n  one  p Ifcce; 

e.  identify  an  acorn  as  the  first  life  stage  of  an  oak  tree; 

,  f.     identify  an  acorn  producing  tree  as  the  last  life  stage  of  an  oak  tree. 

************************** *****************************************************^ 
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■  *"     ,      Level  5  Unit  2  Forces 
Part  A  Forces  In  Act Ion ,  Lesson  Cluster  2A-1 


A.    CLUSTER  OUTLINE 


Page. 


Teaching  Strategtes 


> 

T-148 

1 ntroductton 

T-146 

1 ntroductton 

T-150 

Development 

.  T-151 

Development 

T-152 

Development 

T-154 

Appl I  cat  Ion 

T^156 

Eval uat ton 

Lesson  Title 


Teaching  Time 
Suggested 


What  Js'  a  Force? 
Energy^Causes  Changes 
Balanced-  Forces 
Aa  Introduction  Game 
Three-Way  Tug  of  War 
Showing  Forces 
Understanding  Forces 


30-35  n/h. 
30-35  rfin. 
20-25  ifiin. 
30-35  min.- 
30-35  min. 
30-35  min. 
30-35  min. 


NOTE:    What  is  a  Force?    has  been  made  the  first  lesson  so  that  children  will 
concretely  experience  the  concept  before  reading  about  it  in  Energy 
Causes  Changes , 

6.    MATERIALS:    Add  the  following  to  the  list  on  page  T-143: 

-  objects  to  demonstrate  force  as  push  or  pull,  i.e.,  books,  furniture 
blocks*  etc.  . 

-  golf  club  and  ball,  bat  and  ball/and  or  jjenci  I  anlj  marble 

-  "rope  triangles"  and  "rope/yarn  circles"  see  Advanced  Preparation 
for  Three-Way  Tug  of  War 

F I LMSTRIP  INFORMATION:    Filmstrip  Set  XVI,  Pushes  and  Pulls,  Is  appropriate  for 

use  in  this  unit. 


Language  Cards/Key 


force 
push 
pul  I 


INTRODUCTION:    Lesson  Cluster  2A-1  Identifying  Forces 

Page  T-148/S-84    What  is  a  Force?    (30-35  min.) 

PURPOSE:     Introduce  the  concept  of  force. 

ADVANCE  PREPARATION:    Materials  -  objects  in  the  classroom 

used  to  demonstrate  that 
force  is  a  push  or  pul I . 
These  can  be  anything 
that  can  be  pushed  or 
pulled,  i.e.,  books,  fur- 
niture, blocks,  chalk,  etc. 

SAFETY  ALERT:    Caution  the  students  against  trying  to  push  or  pull  objects  th 
big  or  heavy.    Explain  to  them  that  they  could  seriously  injure 
themselves. 

TEACHING  SUGGESTIONS: 

1.    Have  the  students  turn  to  page  84  and  read  the  introduction  to  the  lesson  to, find 
out  what  a  force  is.    Teacher  may  paraphrase. 
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2.  -    Be, sure  the -students  understand  that  a  force  may  be  either  a  push  or  a  pull. 

3.  Ask  the  students' what  evidence  they  might  observe  as  the  result  of  a  push  or 
pull.    They  will  probably  name  movement  of  an  !object  as  the  evidence.  Empha- 
size however,  that  sometimes  when  a  force,  is  applied  to  a  system/  nothing  moves. 

>  f. 

4.  Demonstrate  some  examples  of  force  using  objects  in  the  classroom.    Ask  the 
students  to  demonstrate  exaipples  on  theirfown. 

5.  Have  the  students  do  the  Vest  of  page  84  and  85  up  to  the  numbered  questions. 
Teacher  may  paraphrase.    Provide  sufficient  time  for  them  to  enjoy  the  pictures - 
as  well  as  answer  the  questions. 

6.  Discuss  the  italicized  questions  with  the  students.    Be  sure  that  they  base 
their  answers  on  evidence  that  they  can  see  in  or  infer  from  the  pictures. 

7.  Have  the  students  give  examples  of  pushes  and  pulls  that  they  have  used  to  make 
objects  move.    They  may  think  of  such  examples  as  pushing  a  lawn  mower  or  vacuum 
cleaner,  pulling  a  rope  to  raise  a  flag  on  a  pole,  or  pushing  on  the  pedals  of  a 
bicycle. h 

k 

8.  Ask  the  students  if  they  have  ever  tried  to  move  something  by  pushing  or  pulling 
only  to  find  that  it  would  not  move  no  matter  how  hard  they  tried.    Have  the 
students  describe  such  situations  and  then  explain  why  they  think  the  objects 
would  not  move.    They  may  give  such  examples  as  trying  to  make  a  dog  or  a  cat 

go  out  when  it  is  raining,  trying  to  move  a  large  rock,  or  two  persons  trying 
to  get  a  ball  away  when  they  catch  it  at  the  same  time.    The  students  will  prob- 
ably explain  that  whatever  would  not  move  was  stronger  than  they  are. 

9.  Ask  the  students  if  they-  think  that  the  rock  between  the  two  tractors  in  picture 
B  is  doing  any  pushing  or  pulling  (yes).    Then  ask  what  they  think  would  'happen 
if  the  rock  were  changed  to  an  orange  crate  (The  crate  wouldcol lapse,  and  the 
tractors  would  collide.) 

10v    Have  the  students  look  again  at  the  picture  on  page  85.    Make  certain  they 

realize  that  the  donkey  is  exert fng  great  force.    Ask  them  if  they  think  that 
the  task  of  the  students  in  the  picture  would  be  easier  if  the  donkey  were 
changed  to  a  6ox  that  weighed  just  as  much  (Yes.    Because  a  box  could  not  resist.)' 

11.  Discuss  the  numbered  questions  with  the  cla^s. 

12.  Conclude  the  lesson  by  making  certain  that  the-students  understand  what  a  force 
is.    Have  them  now  look  at  the  picture  of  the  golfer  on  page  83  to  identify  the 
force  that  was  involved  when  energy  was  transferred  from  the  golf  club  to  the 
ball  (T/ie  club  "pushdd"  the  bail.) 

DESIRED  LEARNING  OUTCOME:    Ability  to  identify  and  describe  forces  in  terms  of 

pushes  and  pu I  Is. 
***************************^*****************^ 

INTRODUCTION;    Lesson  Cluster  2A-1-    Identifying  Forces 

Page  T-146/S-83    Energy  Causes  Changes  (30-35  min.) 

PURPOSE:    Review  or  introduce  the  terms  interaction,  system  and  evidence  and  the 
concepts  of  energy  and  energy  transfer. 
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ADVANCED  PREPARATION:'   Materials  -  Objects  which  can  be  used  to  demonstrate  that 

 energy  causes  change.    For  example: 

-  gotf  ctub  and  bal  I 


-  bat  and  ba 1 1 

-  penci  I  and  mgrbia. 


TEACHING  SUGGEST IONS  J 


Language  Cards'/  Key  Signs, 
energy 
interact 
energy  transfer 
system 
evidence 


1.  Write  the  terms  interaction,  system  and  evidence 
on  the  chalkboard.    Make  certain  that  the  stu- 
dents understand  that  Interaction  Is  what  takes  ~~  1  , 
place  when  objects  do  something  to  each  other, 

that  a  system  is  a  group  of  objects  that  have 
Interacted,  are  interacting,  or  could  inteffect, 
and  that  observable  clues  are  evidence. 

2.  Demonstrate  these  concepts  wfth  objects  on  hand. 

3.  Explain  that  changes  in  the.  properties  of  one  or  more  objects  in  a  system  take 
place  when  the  objects  interact.    These  changes  are  evidence  of_  interaction. 

4.  Use  the  picture  of  the  golfer  hitting  the  golf  ball  on  page  83  to  make  certain 
that  students  understand  the  terms.    Have  the  students  identify  the  ball  and  the 
golf, club  as  the  objects  in  the  system  that  interacted.    Have  them  describe  the 
change  in  the  property  of  the  ball  (change  in  position  from  the  golf  tee  to  where 
It  Is  in|jj^  picture)    as  evidence  that  interaction  has  happened. 

5.  Have  the  students  read  the  first  paragraph  on  page  83  to  find  out  what  energy 
is  and  how  it  can  affect  interacting  objects.    Teacher  may  paraphrase. 

6.  Write  the  terms  energy,  energy  transfer,  and  evidence  in  a  horizontal  Tine  on  the 
chalkboard  while  the  students  read.    (Leave  the  terms  on  the  board  for  use  later 
In  the  lesson.  >*• 

7.  Emphasize  that  energy  is  nedded  to  make  objects  in  a  system  interact  and  that  the 
passage  of  energy  through  a  system  is  called  energy  transfer. 

8.  Have  the  students  review  forms  of  energy  that  can  transfer  through  a  system  (light, 
sound,  heat,  electricity,  and  motion).    Write  the  list  on  the  chalkboard  under  the 
heading  Forms  of  Energy.  *  If  the  students  are  new  to  the  program,  provide  the  list 
for  them.     (Leave  the  list  on  the  board- for  use  later  in  the  Ipsson.) 

9.  Explain  to  the  students  that  a  change  in  an  object  is  evidence  of  energy  transfer. 
Then  ask  them  to  name  the  change  resulting  from  energy  transfer  that  they  read 
about  (change  in  movement).  * 

10.  Have  the  students  read  the  second  part  of  the  lesson  and  answer  the  Italicized 
questions.  *  * 

11.  Wr;ite  tfhlt  golf  ball"  under  energy  transfer  on  the  board  and  "ball  moves11  under 
evidence. 

12.  Have  the  students  read  what  you  have  written  on  the  board.    Then  write  "hit  base- 
ball"  under  energy  transfer.    Ask  the  students  what  you  should  write  under  evidence 
(bal I  moves). 
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13.  Write  ^'catch  a  bas.eball"  in  the.  first  list  and  ask  the  students  what  should  be 
written  in  the  second  list  (ball  stops).    The  students  will  probably  know  that 
the  ball  stops,  but  may  have  difficulty  in  understanding  that  a  ball  stopping  is 
a  change  in  movement  of  the  ball  and  evidence  of  energy  transfer. 

14.  Have  the*  students  discuss  the  numbered  question.    Refer  the  students  to  the 
list  of  forms  of  energy  on  the  board  and  explain  that  they  may' use  the  various 
forms  in  the  examples  that  they  give. 

15.  Add  the  descriptions  of  and  the  evidence  for  energy  transfers  that  the  students 
think  of  to  the  lists  already  on  the  board,     if  they  have  difficulty  starting, 
help  them  get  started  by  writing  "cook  food"  under  energy  transfer  and  "food 
changes  color"  or  "food  changes  temperature"  under  evidence.    Point  out  that 
evidence  .of  heat  transferring  through  a  food-cooking  system  is  a  change  of  color, 
temperature,  or  texture,  not  a  change  in  movement.  x 

16.  Conclude  the  lesson  when  you  are  sure  that  the  students  understand  evidence  pf 
energy  transfer. 

DESIRED  LEARNING  OUTCOME:    Abi  lity  to  give  examples  of  energy  transfer  &  describe 

changes  that  result  as  evidence  of  the  transfer. 
*************************&****************^ 

DEVELOPMENT:    Lesson  Cluster  2A-1     Identifying  Forces 

Page  T-150/S-86    Balanced  Forces  (20-25  min.)  T 

PURPOSE:    To  extend  the  concept  of  forces  to  the  study  of  balanced  forces. 

ADVANCED  PREPARATION:  '  * 

Background* Information  -  When  forces  that  are  acting  against  each  other  are  of 
the  same  amount,  they  are  called  balanced  forces.    Balanced  forces  produce  no 
motion  or  change  irf  motion.    Pushing  against  a -wall   is  an  example  of  balanced 
forces.    You  exert  a  force  on  the  wall  and  the  wall  exerts  a  force  back  on  yoGR 
Because  the  forces  are  balanced,  the  wall  does  not  move. 


TEACHING  SUGGESTIONS: 

1.  Introduce  the  lesson  by  having  the  students 
read  the  first  two  paragraphs  on  page  86  to 
find  out  what  balanced  forces  are.  Teacher 
may  paraphrase. 


Language  Cards/  Key  Signs 
balanced  forces 
movement 


2.  Be  sure  that  the  students  understand  that  forces  are  balanced  when  two  objects 
exert  a  force  (a  push  or  a  pull)  against  each  other,  but  do  not  ijpove.  Demonstrate 
the  concept  by  pushing  against  the  wall  or  any  other  heavy  object  that  will  not 
move.    Ask  the  students  for  other  examples.  *• 

3.  Have  the  students  continue  with  the  lesson  as  far  as  the  numbered  questions.  Let 
them  discuss  the  pictures  with  their  neighbors  as  they  work. 

< 

4.  *  Discuss  the  italicized  questions  with  the  class.     In  responding  to  the  questions, 

be  sure  that  the  students  describe  the  evidence  in  the  pictures  on  whij^  they 
based  their  answers.  ™ 

5.  Ask  the  students  to  turn  back  to  pages% 84  and  85  and  determine  whether  the  forces 
are  balanced  or  unbalanced  in  each  of  the  pictures  Hhey  are  all  balanced). 
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6.    Have  the  students  discuss  the  numbered  questions.    For  question  2,  it  is  un 
necessary  to  discuss  the  forces  involved  at  this  time.  * 


7.    Conclude  the  lesson  by  emphasizing  that  balanced  forces,  usually  the  resulf'bf 
pushes  and  pulls  in  opposite  directions,  cause  no  motion  or  change  in  motion.  - 

DESIRED  LEARNING  OUTCOME:    Ability  to  describe  balanced  forces  in  terms  of  physjca! 

pushes  and  pulls  in  opposite  directions  that  cause  neither 

motion  nor  change 'in  motion.- 
**********************************^^ 

DEVELOPMENT:    Lesson  Cluster  2A-1    Identifying  Forces 

Page  T-151/S-87    An  Interaction  Game  (30-35  min.) 

PURPOSE:    Extend  the  concept  of  force  to  the  changing  of  balanced  forces  to  un- 
balanced forces. 


Language  Cafcfs/Kev  Signs 
interactj( 
balanced 
unba lanced 


ADVANCED  PREPARATION:    Materials  -  none, 

TEACHING  SUGGESTIONS: 

/ 

1.  Have  the  students  read  the  introduction  to  the 
lesson  on  page  87  to  review .the  difference 
between  forces  th£t  are  balanced  and  those 
that  are  unbalanced.    Teacher  may  paraphrase. 

2.  Explain  to  the  students  that  they  are  going  to  play  a  game  based  on  balanced 
and  unbalanced  forces. 

3.  Have  the  students  read  the  rest  of  the  first  column  to  find  out  how  to  play/fhe 
game.  ^ 

4.  Go  over  the  directions  for  the  game  when  the  students  have  f inished  heading. 
Make  certain  that  they  understand  what  they  are  to  do.    Have  them  look  at  the 
pictures  to  see  hov/  to  place  their  hands  and  feet. 

5.  Divide  the  students  into  pairs.    Try  to  match  the  pairs  as  closely  as  possible 
by  size. 

6.  Have  the  students  play  the  game.    After  a  while,  remind  the  students  to  change  the 
game  according  to  the  directions  on  page  87,    They  will  probably  soon  discover 
that  the  changes  in  the  game  can  result  in  unbalanced  forces  that  cause  one  of 

f     the  partners  to  move. 

7.  Circulate  among  the  students  to  determine  if  anyone  has  discovered  how  to  win  the 
„, game, by  deliberately  changing  the  amount  of  force  that  he  or  she  fxerts  against, 

*the  band  of  a  partner.     If  the  students  have  not  discovered  the  strategy,  suggest 
to  one  of  them  that  he  or  she  push  just  hard  enough  to  balance  forces  and  then 
suddenly  stop  pushing. 

8.  Provide  time  for  the  rest  of  the  class  to  play  the  game  by  changing  .ba  lanced 
forces  to  unbalanced  forces.    Caution  the  students  against  pushing  against 

•  ariother  person's  hand  as  hard  as  they  can  and  then  suddenly  releasing  the  force. 
This  could  cause  a  student  fall  and  get  hurt.    Explain  that,  to  begin,  they 
must  push  hard  enough  to  balance  forces. 

* 
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.9.    Discuss  the  numbered  questions  with  the  class.    Use  question  3  to  stress  the 
point  that  people  can  control  and  manipulate  force. 

.DESIRED  LEARNING  OUTCOME:    Ability  to  describl  at  least  one  way  .to  change  balanced*^ 

i  forces  that  producfe  no  motion  to  unbalan/ed  forces  thai- 

cause  motion.         \  / 

DEVELOPMENT:    Lesson  tyuster  2A-1     Identifying  Forces 

-    Page  T-152/St88    Three-Way  Tug  of  War  (30-35  min.) 

PURPOSE:    Extend  what  has  been  learned  about  forces  to  the  'ach ievement  of  balanced  or 
unbalanced  forces  by  changes  mj-he  amount  of  force  exerted.   '  ' 

ADVANCED  PREPARATION;    Materials  -  Make  a  "rope  triangle"  for 

every  three  children.  This 


Language  Cards /Koy  Signs 
ba  lanced 
unba lanced 


may  be  done  by  tying  the  2 
ends  of  a  p»iece  of  rope 
(about  3  ft.   long)  together.. 
As  each  of  the  3  children  hold  a  section  of  the 
circle  and  pull  a  triangle  is  made.    Also  make  a 
large  circle  of  rope  or  yarn  for  every  3  children. 
It  should  be  large  enough  for  3  children  to  stand 
in  and  play  Three-Way* Tug  of  War.    See  paqe  88  in 
Text. 

TEACHING  SUGGESTIONS: 

1.    Have  the- students  turn  to  page  88. 

Explain  to  them  that  they  are  going  to  learn  about  a  different  kind  of  interaction 


game , 


i,.    Have  the  students  do  thrf  whole  lesson.     Instead  of  only  looking  at  the  pictures 
v    the  students  should  actually  do  the  activity. 

4.  Discuss' the  questions  with  the  students  when  they  have  finished.  Be  sure  that 
they  give  reasons  for  their  answers.  (The  mult iple-choice- question  St  the  end 
of  the  lesson  replaces  the  usual  numbered  questions.) 


1 


5.  Ask  the  students  what  happened  when  they  pushed  harder  or  decreased  the  force  tfiat 
they  were  exerting  in  the  Interaction  Game  (Forces  became  unbalanced). 

6.  Ask  the  students  how  the  game  described  on  page  88  differs  from  the  one  that  they 
played  (Two  people  can  combine  their  "forces"  to  win  the  game  on  page  88). 

7.  Have  the  students  again  look  at  the  picture  on  page  85.    Point  out  tfiat  two 
students' are  tryihg  to  push  the  donkey  from  behind.    Ask  the  students  if  they 
think  the  donkey  is  pushing  back.     If  some  students  say  that  the  donkey  "is  just 
slftflng  there,"  point  out  that  the  donkey  is  digging  in  its  hooves  to  oppose 
noption* 

8.  Explain  to  the  students  that  nonliving  objects  can  push  or  exert  force.     If  some- 
one pushes  against  a  wall,  the  wall  balances  the  person's  force  and  no  motion 
results.     In  effect,  the  wall  pushed  back. 


9.    Ask  the  students  if  they  have  ever  felt  a  lawn  mower  or  vacuum  cleaner  "push 
back."    Have  them  name  other  nonliving  objects  that  "push  back." 

DESIRED  LEARNING  OUTCOME:    Ability  to  give  an  example  of  how  a  balanced  force  car^be 

changed  to  an  unbalanced  force  by  changing  the  amount  Iff* 

force  that  is  exerted. 
**************************************** 

\ 

APPLICATION:    Lesson  Cluster_2A-1     Identifying  Forces  *  ' 

Page  T-154/S-89    Showing  Forces  (30-35  min.) 

PURPOSE:    Apply  what  has  been  learned  about  forces  to  everyday  situations^ and  to 
use  arrows  to  indicate  the  strength  and  direction  of  forces. 

ADVANCED  PREPARATION:    Materials  -  paper  and  pencil  wfor  each 

student. 


TEACHING  SUGGESTIONS: 


Language  Cards/Key  signs 
force 
direction 


1.  Introduce  the  lesson  by  asking  the  students  to  name  some 

way  in  which  they  use  forces.    They  will  probably  name  su.ch  ways  as  closing  doors, 

moving  chairs,  pushing,  someone  on  a  swrng,  or  seesawing. 

->  •  * 

2.  Ask  the  students  to  distinguish  between  situations  in  which  they  have  to  think  about 
how  muchf  force  to  use. and  those  in  which  they  use  force  without  having  to  think 
about  it.    They  will  probabfy  say  that  they  have  to  think  about  force  when  they 

try  to  open  a  window  that  is'sfuck,  push  someone  On  a  swing,  or  hammer  a  nail  into 
i       a  board.  m  They  -wi  IJ  probably  ^ay^hat  they  do  not  think"  about  force  when  thdy  open 
a  door  dr  carry  a  book.  ^  * 

3.  Explain  to  the  students  thrat  the  lesson  they  are  going  to  do  is  about  forces  in 
everyday  situations.    Further  explain  that  they  will   learn  how  to  represent  forces 
with  arrows. 

4.  Have  the  students  turn  to  page  89  and  do  the  lesson  up  to  the  numbered  questions 
on  page  90.    Teacher  may  paraphrase. 

5.  Distribute  the  paper  and  pencils  while  the  students  read. 

6.  Discuss  the  ,Ita I icized  questions  with  the  students. 

7.  Ask  the  students  why  they  think  that  the  arrow  in  picture  B  is  pointing  in  the 
direction  it  is.  (The  direction  of  the  arrow  is  in  the  direction  of  the  force, 

8.  Ask  the  students  to  sketch  a  picture  on  their  papers  that  shows  the same  girl 
pushing*  the  sled  uphill.    Explain  that  stick  figures  may  be  used  >n  the  drawings  y 
to  sa\te  time.  ^ 

9.  Have' the  students  add  an  arrow  to  their  pictures  to  show  the  direction  of  the 
force.     (The  arrow  should  be  drawn  in  the  opposite  direction).    Help  the  students 
fo  understand  that  the  sled  is  pulling  back  in  picture  B  and  pushing  back  in  the 
picture  that  they  draw. 

10.    Discuss  the  numbered  questions  with  the  students. 
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%  11.    Ask  the  students  to  draw  pictures  of  some  every  day  situations  in  which  they  use 
forces.    Suggest  that  they  illustrate  some  of  the  examples  they  thought  of  at 
the  beginning  of  the  lesson  (See  Teaching  Suggestions  1  and  2).    Have  the 
*      students  use  arrows  to  show  the  di rection vand  strength  of  the  forces  inr+keir 
pictures.  *  •  Vy 

12.  Collect  the  pictures  when  the  students  have  finished  them.    Be  sure  that  their 
names  are  on  their  papers. 

13.  Tell  the  students  that  you  are  going  to  pin  up  the  pictures  on  the  bulletin 

&  board  later  on.    During  their  free  time  they  are  to  look  at  the  pictures. t  They 

are  to* try;  to  figure  out  the  strength  and  direction  of  the  forces  in  each  picture 
4  from  the  arrows. 

14.  Provide  time  for  the  students  to  discuss  the  pictures  on  the  bulletin  board  after 
%  most  of  them  have  hacj  an  opportunity  to  look  at  them. 

DESIRED  LEARNING  OUTCOME:  .  Abi  lity  to  jgive  examples  of  how  they  use' forces  in  every- 
day situations  and  to  make  their  own  simple  illustrations^* 
or  interpret  the  illustrations  of  others,  in  which  arrows 

are  used  to  represent  the  strength  and  direction  of  a  force. 
****************** ******************** ***************** ******************************** 

EVALUATION:    Lesson  Cluster  2A-1     Identifying  Forces 

Page  T-156/S-91    Understanding  Forces  (3G-^5  min.) 

PURPOSE:    To  evaluate  the  student's  understanding  and  performance  i£  relation  to  the 
following  objective: 

1.    Draw  i  ng^rrow^  to  illustrate  the  direction  and  amount  of  forces. 
ADVANCE  PREPARATION:    Materials  -  paper  and  pencils 
TEACHING  SUGGESTIONS: 

1.  Have  the  students  turn  to  page  91  and  read  through  the  lesson. 

2.  Be  certain  that  they  understand  what  they  are  to  do.     In  order  to  clarify  the 

directions  refer  to  pages  89  and  90  and  review  how  the  arrows  were  used  to  show 
force  direction.  1  ,  n 

s 

3.  Have  them  do  the  lesson. 

4.  Go  over  the  students1  reponses  with  them  when  they  have  completed  the  work.  You 
may  want  to  let  them  correct  their  own  papers  so  that  they  may  evaluate  their 
own  progress. 

5.  Collect  the  'papers  so  that  you  may  evaluate  each  individual's  progress.     If  a 
student  correctly  draws  arrows  to  illustrate  the  direction  and  strength  of  at 
least  four  of  the  forces,  you  may  assume  that  he  or  she  has  mastered  the  objective 
for  this  cluster  and  is  ready  fq  go  on  to  the  next  .c  I  uster. 
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Level  5  Unit  2  Forces 
Part  A  Forces  in  Action,  Lesson  Cluster  2A-JL 


A.    CLUSTER  OUTLINE 


« 

Page 

Teaching  Strategies 

•* 

Lesson  Title 

Teaching  Time 
Suggested 

T-162 

Introduction 

A  Force  Measurer 

35-40  min. 

T-164 

Oeve 1 opment 

Units  for  Your  Measurer 

35-40  min. 

T-166 

Development 

Using  your  Measurer 

35-40  min. 

T-168 

Development 

Checking  your  Measurer 

35-40  min. 

T-169 

Development 

Using  a  Spring  Scale 

35-40  min. 

T-170 

Development 

Weight  is  Force 

25  min. 

T-171 

Development 

Comparing  Scales 

30-35  min. 

T-172 

Development 

Combining  Scales 

40  min. 

•  T-173 

App 1 1  cat  ion 

Everyday ^Sca les 

30  min. 

T-174 

Evaluation 

Weighing  In 

35-40  min. 

B.    MATERIALS:    Add  the  following  .to  the  Materials  List  on  page  T-159:* 

-  1  thermometer 

-  1  ruler  , 

-  1  coat  hanger,  preferrably  wooden  . 

FILMSTRIP  INFORMATION:    Filmstrip  Set  XVI,  Pushes  and  Pulls  is  appropriate  for  use 

in  this  unit.  -  «  ** 


INTRODUCTION:    2A-2  Measuring  Forces 

Page  T-162/S-92    A  Force  Measurer  (35-40  min.) 

PURPOSE:     Introduce  the  measurement  of  forces  by  having  the  students  make  a  simple 
force  measurer. 

ADVANCE  PREPARATION:    Materials  -  have  enough  of  the  following 


Language  Cards/Key  Signs 
force  measurer 


for  each  pair  of  students 

-  3  index  cards 

-  1  jumbo  paper  clip 

-  1  scissors 

-  1 .rubber  band 

Also  have  on  hand  several: 

-  staplers 

-  paper  punches 

-  small  objects  from  the  cJassroom,  i.e.,  erasers, 
* penci  Is,  etc. 

-  1  piece  of  string  (30  cm  or  12  tri.)  for  each  student 


You  may  either  staple  the  file  cards  together  in  sets  of  three  before  etass  or  have 
the  students  do  it  during  class.  The  measurers  work  best  when  they  are  made  from  three 
file,  cards.   *  * 

It  Is  recommended  that  yofj  use  one  of  the  following  brands  of  rubber  bands: 
Plymouth  33,  B.F.  Goodrich  19,  or  Revere  16.     If  these  are  not  available,  you  will 
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have  to  pretest  bands  to  be  sure  that  there  is.  sufficient  stretch  in  them  when 
light  objects  are  hung  on  the  clip.*    Rubber  bands  do  not  stretch  evenly.  For 
example,  when  three  objects  are  added,  the  amount  of  stretch  will  be  greater  than 
the  sum  of  the  three  separately. 

Although  most  paper  clips  will  work  as.  hooks,  *jumbo  clips  are  recommended  so 
that  the  students  can  weigh  a  variety  of  gbjects.    The  students  may  have  difficulty 
If  the  paper-clip  hook  does  not  weigh  enough  to  pull  the  rubber  band  straight.  It 
hfelps  if  the  rubber  band  "is  made  to  hang  as  straight  as  possible  before  the  clip  is 
attached  to  it^x  %  . 

Co  1 1 ecTTma 1 1  classroom  objects  $uch  as  erasers,  pencils,  and  blunt  scissors  that 
the  students  may  use  to  find  out  how  their  ^QTce  measurers  work. 

Cut  pieces  of  string  30  cm  (12  in.)  long*ror  the  students  to  use  to  hang  objects 
on  their  force  measurers.    They  will  have  to  tie  an  object  to. one  end  of  a  string  and 
tie  the  other  end  of  the  string  to  the  paper  clip.    Place  all  the  materials  on  a 
centrally-located  table. 

TEACHING  SUGGESTIONS: 

1.  Have  the  students  turn  to  page  92  and  read  the* title  of  the  second  cluster. 
Explain  to  them  that  the  amount  of  a  force  can  be  measured.  They  are  going 
to  make  measurers  to  measure  forces  themselves. 

2.  ^Divide  the  students  into  groups  of  2. 

3.  *  Have  the  students  read  the  lesson  as  far  as  the  numbered  questions  to  find  out 

how  they  are  going  to  make  force  measurers.    Teacher  may  paraphrase. 

4.  Distribute  the  file  cards,  rubber  bands,  paper  clips,  staplers,  and  paper  punches 
to  the  groups  as  they  read. 

5.  Explain  to  the  students  that  these  are  the  materials  they  will  need  to  make  their 
force  measurers. 

6.  Have  the  students  do  the  lesson  when  you  are  sure  that  they  understand  what  they 
are  to  do.    Remind  them  to  use  the  picture  on  page  92  to  help  them  make  their 
force  measurers.    Teacher  may  make  his  or  her  own  force  measurer  for  demonstration. 

7.  Help  the  students,  as  necessary,  to  fold  and  fasten  file  cards,* to  adjust  rubber 
bands  so  that  they  hang  straight  and  to  "bend  open"  paper  clips. 

8.  Explain  to  the  students  that  they  are  now  going  to  find  out  how  to  use  their  force 
measurers.    Point  out  where  you  have  put  the  objects  and  strings  that  they  are  to 
use.  „ 

9.  Hold  up  the  different  objects  that  you  have  collected  and  explain  that  each  group 
will  need  three  objects  and  three  strings. 

10.  Explain  to  the- students  that  they  are  to  test  their  measurers  with  one  object,  then 
two  objects,  and  then  three  objects. 

11.  Demonstrate  how  to  tie  one  end  of  a  string  to  an  object  and  then  how  to  tie  the 
other  end  of  the  string  to  a  paper  clip.    Using  a  different  string,  also  show 
them  how  to  tie  two  objects  to  the  string. 
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12.  Tell  the  students  that  they  should  always  hold  their  measurers  at  the  top  so 
that  the  cards  will  remain  straight  when  they  hang  objects  on  them. 

13.  Hqve  one  member  of  each  group  go  to  the  supply  table  to  choose  three  objects  to 
test  and  three  pieces  of  string. 

14.  Have  the.  students  discuss  the  numbered  questions. 

15.  Ask  thes^udents  in  each  group  to  write  their  names  on  their  force  measurers. 

16.  Store  the  measurers  in  a  safe  place  because  they  will  be  used  in  several  of  the 
lessons  that  follow  this  one. 

DESIRED  LEARN t NG  OUTCOME:    Ability  to  construct  a  simple  force  measurer  and  observe 

that  its  rubber  band  stretches  more  when  objectsj^re  . 

attached  to  it.  - 
**********************************^ 


DEVELOPMENT:    2A-2    Measuring  Forces 

Page  T- 164 /S-93    Units  for  Your  Measure  (35-40  min.) 

PURPOSE:    Use  washers  as  arbitrary  units  to  make  a  scale  for  the  force  measurer. 


Language  Cards/Key  siqns 
unj'fs 
force 
washer 


ADVANCE  PREPARATION:    Materials  -  Have  the  following  for  each 

pa  i  r  of  students : 
-,8  washers,  metal,  4.5  cm 
(1  3/4  in.)  outside  diameter 
[  -  the  Force  Measurer  from 

previous  lesson 
A I  so  have  on  hand : 

-  1  ^hermometer 

-  several  rubber  bands 
-*  \  ruler 

Collect  the  washers  and  place  them  with  the  students'  force  measurers  and  the 
rubber  bands  that  you  previously  collected  on  a  centra  I  I y- located  supply  table.  Each 
group  of  three  students  will  need  eight  washers.    The  rubber  bands  are  to  replace  those 
or>  the  force  measurers  that  may  break. 

TEACHING  SUGGESTIONS: 

1.  Introduce  the  lesson  by  telling  the  students  that  they  are  going  to  add  scales  to 
their  force  measurers.,   They  will  then  be  able  to  measure  amounts  of  force  that 
objects  hung  on  them  exert,. 

2.  Have  the  students  look  up  the  term  scale  in  the  Glossary.    If  the  term  is  new  to 
them,  give  them  examples  of.  scaled  instruments,  such  as  a  Celsius  thermometer  or 
metric  ruler.     Illustrate  using  a  thermometer  and/or  ruler. 

3.  Divide  the  class  into,  the  same  groups  of  2  that  worked  together  in  the  lesson, 
A  Force  Measurer,  on  page  92.^ 

4.  Have  the  students  turn  to  page  93  and  read  the  introductory  paragraph  to  find 
ogt  what  units  they  are  going  to  use  to  make  scales  for  their  force  measurers. 
Teacheps  may  paraphrase. 

/   ^    ?  'Awl. 

•••  c 
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5.  R6mind  the  students,  when  they  have  finished  reading,  that  they  probably  used 
arbitrary  units  such  as  paper  clips  when  they  first  learned  to  measure  length. 
They  will  use  washers  to  learn  how  to  measure  forces. 

6.  Have  the  students  read  the  rest  of  page  93  to  find  out  how  they  are  going  to* add  a 
washer-unit  scale  to  their  force  measurers. 

7.  Go  over  the  directions  with  the  students  when  they  have  finished  reading.  Emphasize 
that  the  "washer  units"  are  to  be  added  to  their  measurers  one  at  a  timef#  After 
each  washer  is  added,  they  are  to  mark  how  much  the  rubber  band  is  pulled*  down. 

8.  Have  the  students  look  at  the  pictures  on  page  93  to  see  how  the  "washer  unit" 
scale  wi  1 1  look. 

9.  Point  out  that  In  picture  A  the  line  at  the  top  of  the  paper  clip  has- a  zero  next 

to  it  to  show  that  no  force  is  applied  when  the  measurer  hangs  with  nothing  attached 
to  it. 

10.  Point  out  that  in  Pjcture  B  one  washer  unit  has  been  hung  on  the  measurer.  The 
mark  "1W"  has  been  written  next  to  the  top  of  the  paper  clip  to  show  the  down- 
ward force  of  one  washer. 

11.  Caution  the  students  always  to  mark  the  units  at  the  top  of  the  clip,  where  it 
Is  attached  to  the  rubber  band. 


12. 


Explain  to  the  students  that  one  member  of  each  group  should  hold  the  card,  the 
second  member  should  hold  the  clip  in  place  when  each  line  is  marked,  and  the 
third  member  should  mark  the  card. 


13.  Pass  out  the  force  measurers  and  washers  to  each  group.    Point  out  where  you  have 
put  the  extra  rubber  bands  to  replace  any  on  the  force  measurers  that  break. 

14.  Have  th$  students  mark  their  measurers. 

1£.    Remind  the  students  to  take  the  washers  off  the  paper  clip,  to  add  them  again,  one 
at  a  time,  and  to  mark  their  scales  each  time.  ^  * 

16.  Have  the  students  discuss  the  italicized  question. 

17.  Ask  the  students  to  turn  to  page  94,  read  the  directions  in  the  first  paragraph, 
and  then  add  washers  to  thejr  measurers  three  or  four  more  times. 

18.  Review  or  introduce  the  term,  rahge  before  going  further.    Explain  that  the  marks 
that  they  made  on  their  force  /Treasurers  show  the  range  of  readings  for  each 
washer.    Further  explain  that  [the  "midpoint"  of  the  range  is  the  point  that  best 
represents  the  range  of  readings  for; each  load  of  washers. 

19.  Have  the  students  read  the  rest  of  page  94  as  -far  as  they  numbered  questions  and 
then  draw  boxes  around  their  sets  of\lines.    Have  the  group  member's  take  turns 
marking  the  midpoints  of  the  boxes.    ^he  students  may  experience  some  difficulty 
in  drawing  boxes  and  marking  lines  for  the.  midpoints  for  the  first  one  to  three 
"washer"  units  because  there  wi  IJL  not/ be  much  distance  between  the  units. 

20.  Discuss  the  numbered  question  with  the  students.    Point  out  to  the  students  that 
their  measurers  do  repeat  measurements  accurately  within  a  certain  range.  No 
measuring  instruments,  however,  give  precisely  the*  same  result  each  time,  no 
matter  how  accurate  the  instrument  may  be. 
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Language  Cards 


downward  force 
washer  units 
dec i ma  I 


21.    Store  the  students1  force  measurers  where  they  will  be  readily  available  for 
use  in  the  next  lesson. 

DESIRED  LEARNING  OUTCOME:    Ability  to  make  scales  for  their  force  measurers  and  ex- 
plain why  the  readings  vary  within  a  certain  range. 
******************************^ 

DEVELOPMENT:,    2A-2  Measuring  Forces 

Page  T-166/S-95    Using  Your  Measurer  (35-40  min.) 

PURPOSE:    Extend  what  has  been  learned  about  force  measurers  to  the  measurement  of  the 
downward  force  of  familiar  objects.    This  lesson  may  be  correlated  with  a  . 
worth  'I esson  or  decimals. 

PREREQUISITES:    Ability  to  estimate  distance  between  two.  points  and  express  "the  estimate 
in  fraction  and  decimal  form. 

ADVANCE  PREPARATION: 

Background  Information  -  Decimals  are  introduced  in  this  lesson 

and  are  used  throughout  the  rest  of  this  unit.    Usually  fifth 

jevej  students  know  how  to  use  simple  decimals.  Because 
-    decimals  are  not  taught  in  some;  school  systems  until  after 

fifth  grade,  decimals  are  related  to  fractions  >/hen  they 
%        are  introduced.  • 

If  the  students  have  not  yet  studied  decimals,  you  may  want  to  explain  decimals 
to  them  before  they  do  this  lesson.  If  the  students  are  familiar  with  decimals 
you  may  want  to  conduct  a  brief  review. 

Materials  -  For  each  pair  of  students  you  will  need; 

-  1  scissors 

-  I  Force  Measurer  ^ 

-  1  rol I  of  tape,  to  test  downward  force  4 

-  1  small,  spiral  notebook 
Also,  each  student  will  need. 

-  1  penci I  ,  6 

-  paper 

Collect  the  scissors,  rolls  of  tape,  and  notebooks.     If  you  are  unable  to  obtain 
these  objects,  or  sufficient  quantities  of  tfiem,  it  is  all  right  to  substitute 
such  objects  as  small  pencil  sharpeners,  pencil  cases,  spoons,  or  other 
available  objects.    Each  group  of  students  should  have  three  objects  to  use. 

TEACHING  SUGGESTIONS: 

IS  introduce  the  lesson  by  telling  the  students  that  they  are  going  to  compare  the  , 
downward  force,  or  pull,  of  different  objects  on  their  force  measurers.  - 

2.  Divide  the  class  into  the  same  groups  of  2  that  worked  together  in  the  last  two 
lessons.     -  , 

3.  Have  the  students  turn  to  page  95  and  read  the  first  column  as  far  as  the  next 
to  last  paragraph  to  find  out  how  to  make  the  chart  that  they  wi  II  need.  Teacher 
may  paraphrase. 
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5. 


Distribute  three  objects  to  each  group  while  they  work. 


6.  Have  the  students  measure  and  record  the  downward  force  of  the  objects  that  you 
have  giveq^them.    Let  them  share  their  observations  as  they  work, 

7,  Ask  the  students  if  all  the  forces  come  ouf  exactly  on  "washer"  units. 

Ask  the  students  to  read  the  rest  of  column  one  and  the  first  paragraph  at  the 
top  of  the  column  two  to  find. out  how  they  are  going  to  record  the  downward 
forces  of  the  objects  that  they"  have  listed  on  their  charts, 

9,    Direct  the  students'  attention  to  the  picture.    Explain  that  if  the  measurement 
of  the  force  of  an  object  falls  between  two  units,  they  will  have  to  estimate  or 
try  to  figure  out  just  how  far  the  object  is  between  the  marks.    Explain  that  they 
are  to  imagine  ten  equal  spaces  between  each  pair  of  units.     If  the  objects  hangs 
lhalfway  between,  they  can  estimate  the  distance  as  5  of  the  10  spaces,  or  5/10, 

10,    f^view  or  introduce  the  term  decimal.    Write  the  term  on  the  chalkboard. 

11!    Write  the  fraction  5/10  on  the  chalkboard.    Beside  it  write  0.5  and  explain  that 
this  is  how  five-tenths  is  written  as  a  decimal.    Write  the  fractions  3/20  and 
7/10  on  the  chalkboard  and  ask  the  students  to  tell  you  how  to  write  the  fractions 
in  decimal  form. 

12,  Have  the  students  again  measure  the  downward  force  of  their  objects.    This  time, 
they  are  to  record  forces  in  decimals. 

13,  Discuss  the  charts  with  the  students  when  they  have  completed  them.    Have  the 
groups  that  used  simi  far  objects  compare  their  results. 

14,  Discuss  the  numbered  questions  with  the  students. 

DESIRED  LEARNING  OUTCOME:    Ability  to  measurS  the  downward  force  of  3  objects  and 

estimate  and  record  scale  readings  that  fall  between  units 
*    in  decimals. 

******************************************** xt***************************************** 

DEVELOPMENT:    2A-2    Measuring  Forces         _  '  - 

Page  T-168/S-96  .  Checking  Your  Measurer  (35-40  mih.) 

PURPOSE:    Determine  how  evenly  a  rubber  band  stretches  in  a  force  measurer, 

PREREQUISITES:    Ability  to  measure  with  a  ruler.       ~  . 

ADVANCE  PREPARATION:  '  { 

Background  Information  -  Rubber  bands  stretch*  unevenly.    The  students  probably 
noted  earNer  that  the  amount  of  stretch  between  units  greatly  increased  as  they* 
added  more  washers  to  their  force  measurers.     Eventually,  the  bands  stretch  out 
of  shape,  lose  their  elasticity,  and  break.    Because  of  this,  rubber-band  scales 
are  neither  accurate  nor  reliable.    The  questions  at  the  end  of  the  lesson  help 
the  studeot-s  to  reach  this  conclusion. 
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Materials:    For  each  pair  of  students  you  will  need 

-  1  Force  Measurer 
,    -              -  2  rulers 

A I  go,  for  each  student  have  - 

-  1  penci I 

-  paper 

TEACHING  SUGGESTIONS;  .       «  » 

1.  Divide  the  class  into  the  same  groups  of  2  that  have  worked  together  in  the 
previous  lessons. 

» 

2.  Have  the  students  turn  to  page  9'6  and  read  through  the  lesson  as  far  as  the 
numbered  questions  to  find  out  what  they  are  going  to  do.    Teachers  may  para- 
phrase. 

V 

3.  Make  certaiff  that  the  students  understand  that  they  are  to  measure  the  distance 
between  midpoint  lines. 

4.  Pass  out  the  paper,  pencils,  and  rulers  and  have  the  students  copy  the  chart 
and  measure  and  record  distances  between  midpoints  on  their  force  measurers. 

5.  Circulate  among  the  groups  providing  help  as  it  is  needed. 

6.  Have  the  students  discuss  the  numbered  questions. 

7.  Ask  the  students  what  they  think  would  have  happened 'to  the  rubber  band  if  they 
added  more  washers  when  they  made  the  scale  on  their  force  measurers.  (Rubber, 
bands  would  stretch  out  of  shape,  lose  their  elasticity,  and  break.)    Also  ask 
students  if  they  think  that  their  rubber  band  measurers  would  pe  good  for 
measuring  how  much  a  person  weights  (No,  the  rubber  bands  would  break).  / 

DESIRED  LEARNING  OUTCOME:    Ability  to  determine  how  evenly  or  unevenly  the  rubber 

band  stretches  on  a  force  measurer. 
************************************************* 

•DEVELOPMENT:    2A-2    Measuring  Forces 

Page  T-169/S-97    Using  a ^Spring  Scale  (35-40  min.)  - 

-        »-Y  " 

PURPOSE:    Measure  forces  in  newtons  on  a  standardized  spring  scale. 


Language  Cards^Key  Signs 
spring  scale  . 
newtons 


ADVANCE  PREPARATION: 

Background  Information  -  Jn  the  metric  system, 
-newtons  are  units  of  force.    One  newton  is  eqitel 
to  T.224  lb,  (4.45N=1  lb.).    Whil^a  spring 
.  scale  is  far  more  rel  fable  than  a  rufeber  band  * 
t      force  measurer,  the  force  measurer  Is^superior  in  measuring  the  force  of  a  light* 
*    object.    The  spring  scale. 'is  not  sensitive  enough  to  do  so. 

"  ^   Materials;    HaVe  <T  spring  scale  and  8  washers  ^f  or  each  2  or  3r-§fudents.  Also 
have  ^he  following  for  .each  student-  \ 
9  v-  *t  ruler  * 
*■  A  penci  I  * 
-  paper  -  - 


/ 

TEACHING  SUGGESTIONS: 

1.     Introduce  the  lesson  by  telling  the  students  that  they  are  now  going  to  use  a 
'measurer  that  is  more  exact  than  their  rubber  band  measurers.    This  measurer 
uses  springs  to  measure  forces. 

2*    Divide  the  class  into  groups  of  2-3.    Give  each  Woup  a  spring  scale.  Tell 
the  students  that  the  instrument  is  called  a  spring  scale. 

3.  Have  the  students  turn  to  page  97  and  read  the  first  three  paragraphs  to  find  out 
how  a  spring  scale  is  used.    Teacher  may  paraphrase. 

4.  Ask  the  students  what  scales  they  have  used.    They  will  probably  name  scales  on 
thermometers  and  on  instruments  on  which  they  weigh  themselves.    Tell  the  students 
that  measurers  are  called  scales  when  they  have  equal  distances  between  the  units. 

5.  Ask  each  group  to  Ipok  for  the  spring  in  the  spring  scale.    Have  them  pull  on 
the  hook  of  the  spring  scale  and  observe  what  happens  to  the  spring. 

6.  Ask  the  students  how  they  think  the  spring  scale  is  like  the  force  measurer  that% 
they  made.  They  will  probably  say  that  they  both  stretch,  have  numbers,  and  have 
hooks  on  which  objects  can  be  hung. 

7.  Have  each  student  make  a  chart  like  the  one  in  the  book. 

8.  Distribute  eight  washers  to  each  group. 

9.  Have  the  groups  complete  the  lesson. 

10.  Move  among  the  student,  providing  help  as  needed. 

11.  Discuss  the  numbered  question  with  the  students.    Be  sure  the  students  under- 
stand that  a  spring  scale  stretches  much  more  evenly  than  a  rubber  band  and  is, 
therefore,  more  reliable. 

DESIRED  LEARNING  OUTCOME:    Ability  to  describe  a  newton  as  on  amount  of  force  and 

perform  simple  measurements  using  a  standardized  spring 
scale. 

************* ***************** * *************************** ****************************** 

DEVELOPMENT:    2A-2    Measuring  Forces 

Page  T-170/S-98    Weight  is  a  Force  (25  min.) 

PURPOSE:     Introduce  the  concept  of  gravity  and  weight  as  a  measurable  force. 

ADVANCE  PREPARATION:  1      "  ~~ 

Background  Information  -  There  are  two  main 
principles  that  explain  gravity.  Principal 
1  states:    Every  mass  (amount  of  matter  in  an 
object)  in  the  universe  attracts  every  other  mass 
with  a  force  proportional  to  the  product  of  the 
.    masses.    The  first  principle  explains  why  people  woult)  weigh  less  on  the  moon  than 
on  Earth.    The  mass  of  the  moon'is  \es€  than  the  masrs  of  the  Earth.     In  pontrast 
to  weight,  mass  is  a  constant.  -  It  never  changes.    Weight  is  relative. 


Language  Cards /fey  signs? 

weight 

force 

gravity 
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Principle  2  states;    Every  mass  in  the  uniyerse  attracts  every  other  mass  with 
a  force  inversely  proportional  to  the  square  of  the  distance  between  their 
centers  of  gravity.    The  second  principle  explains  why  the  force  of  gravity 
is  less  on  top  of  a  high  mountain  than  down  in  a  valley.    You  are  farther  from 
the  center  of  the  Earth  when  you  are  on  top  of  a  high  mountain.    Only  precise 
instruments  can  detect  the  small  decrease  in  weight. 

Materials:  -  1  spring  scale  and  1  coat  hanger  for  demonstra^fcn 

-  objects  in  the  classroom  such  as  a  book,  penciJ r  desk  and  eraser 
»  * 
TEACHING  SUGGESTIONS:  / 

1.  Introduce  the  lesson  by  writing  the  term  gravity  on  the  chalkboard  and  asking  the 
students  wha t  they  know  about  gravity.  They  will  probably  say  that  it  holds  them 
down  and  makes  things  drop. 

2.  Have  the  students  read  the  introduction  on  page  98.    Teacher  may  paraphrase. 

3.  Be  sure  the  students  understand  that  the  force  of  gravity  is  the  pulling  force  j  ^ 
of  the  Earth.    Explain  that  an  object  hanging  on  a  spring  scale  is  actually  being 
pulled  down  by  the  Earth.    Demonstrate  the  foSce  of  gravity  by  dropping  small 
objects  to  the  floor.    Also  use  spring  scale  and  hanger  to  demonstrate  the  ex- 
ample in  the  book. 

4.  Ask  the  students  why  objects  are  not  always  falling  to  the  ground.    Students  who 
have  studied  pattern^  of  support  at  Level  4,  will  probably  be  able  to  explain  that 
objects  have  support  structures  (stems,  beams,  or  legs). 

5.  .  Have  the  students  do  the  rest  of  page  98. 

6*    Discuss  all  of  the  questions  with  the  students.  t 

DESIRED  LEARNING  OUTCOME:    Ability  to  describe  the  force  of  gravity  as  the  pulling 

force  of  the  Earfh  and  describe  the  weight  of  an  object 
both  as  a  measure  of  the  Earth's  pull  on  the  object  and 
the  amount  of  downward  force  of  the  object  when  it  hangs  . 

on  a  spring  scale. 
***********************************^^ 

DEVELOPMENT:    2A-2    Measuring  Forces 

Page  T-171/S-99    Comparing  Scales  (30-35  mln.) 

/ 

PURPOSE:    Extend  what  has  fc>een  learned  about  scales  to  the  comparison  of  the  -readings 
,   of  2  spring  scales. 

ADVANCE  PREPARATION:    Materials  -  2  spring 

sea les  for  each  2 
students 

TEACHING  SUGGESTIONS: 


Language  Cards  /  Key  Signs 
compare 


1.     Introduce  the  lesson  by  reminding  the  students  that  the  readings  on  their  rubber 
bapd  forca  measurers  varied  from  group  to  group.    Tell  them  that  they  are  now 
going  to  compare  two  spring  scales  to  see  if  the  readings  on  them  vary. 
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2. 


Have  the  students  turn  to  page  99  and  read  the  first  three  paragraphs.  Teacher 
may  paraphrase. 


3.  Explain  to  the  students  that  the/ are  going  to  compare  two  spring  scales 
directly  in  this  lesson. 

4.  Divide  the  students  into  groups  of  2.  ^ 

5.  Give  each  group  two  spring  scales.  , 

6.  If  there  are  more  than  2  students  in  a  group,  explain  to  the  students  that  only 
two  members  of  each  group  will  be  able  to  test  the  spring  scales  at  a  time.  How- 
ever, they  are  to  take  turns  so  that  all  group  members  have  a  chance  to  do  the 
tests. 

7.  Circulate  among  the  students,  providing  help  as  it  is  needed.    Students  are  often 
suc^rised  to  find  that  the  pulls  measure  the  sa{pe  whether  both  scales  are  pulled 
at  the  same  time  or  one  scale  is  held  in  place  and  the  other  one  is  pulled. 

8.  Encourage  the  students  to  think  of  other  ways  to  test  the  spring  scales. 

9.  Discussthe  numbered  questions  with  the  students.     If  they  have  difficulty  with 
question  2  ask  them  why  an  object  on  a  scale  does  not  keep  pulling  down  until 
the  scale  indicator  hits  the  bottom.    Also  ask  them  if  they  think  the  force  of 
the  object  pulling  down  and  the  force  of  the  spring  pulling  up  are  balanced. 

DESIRED  LEARNING  OOTCOME:    Ability  to  compare  the  readings  on  2  spring  scales. 
****************************************^^ 

DEVELOPMENT:    2A-2    Measuring  Forces 

Page  T-172/S-100    Combining  Scales  (40  min.) 

PURPOSE:    Measure  the  weight  of  large  objects  using  2  scales  and  adding  the  readings. 

PREREQUISITES:    Ability  to  add. 


Language  Cards/Key  Signs 
comb  i  ne 


ADVANCE  PREPARATION: 

Background  Information  -  If  two  scales 
support  an  object,  the  force  is  shared 
by  the  two  scales.    The  readings  on 
the  two  scales  must  be  added  together 
to  find  the  total  force. 

Materials:  -  2  spring  scales  for  each  pair  of  students 
-  several  heavy  objects  (see  below) 

You  will  need  to  obtain  at  least  six  heavy  objects  for  each  of  six  groups.  The 
objects  must  be  too  heavy  to  weigh  on  a  single  spring  scale  and  the  students 
must  be  able  to  attach  the  objects  to  two  spring,  scales.    Try  to  collect  wooden 
hangers,  shoes  with  laces  that  may  be  tied  to  the  scales,  notebooks  or  pads 
with  rings,  spiral  bindings/  or  holes'punched  in  them,  or  empty  pocketbooks 
with  handles.    You  can  punch  holes  in  old  magazines  or  tie  together  stacks  of 
paper  or  large  file  cards  in  which  you  have  punched  holes.     If  you  punch  holes 
in  objects,  be  sure  that  they  are  on  the  opposite  ends  of  the  same  side,  not 
too  far  from  the  edge.    Two  opened  paper  cl  ips,  tQ  be  used  as  hooks,  can  be 
attached  with  masking  tape  to  such  objects  as  small  Books. 
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TEACHING  SUGGESTIONS:.* 

V.    Explain  to  the  students  that  they  are  going  to  use  two  scales  to  measure  the 
weight  of  one  object. 

2.  Divide  the  class  into  groups  of  2. 

3.  Have  the  students  turn  to  page  100  and  read  as  far  as  the  numbered  questions. 
Teacher  may  paraphrase. 

4.  Distribute  two  spring  scales  and  one  of  the  heavy  objects  to  each  group  as  they 
read. 

♦  * 

5.  Make  certain  the  students  understand  that  when  they  weigh  an  object  on  two  scales, 
they  must  add  together  the  forces  pulling  down  on  each  of  the  scales.  Make 

sure  the  scales4/ar3  held  vertically  and  not  at  an  angle  or  the  scales  will  be 
al$p  puliing  of  each  other  causing  an  error. 

/ 

6.  Haye  the  students  do  the  lesson. 

p.    Suggest  that  the  students  find  out  if  the  force  of  an  object  is  the  same  on  two 
s*      ^Scales  placed  side-by-side  and  on  two  scales  attached  at  opposite  ends. 

8.    Have  th^  students  discuss  the  numbered  questions. 

DESIRED  LEARNING  OUTCOME:    Ability  to  measure  the  weight  of  at  least  one  heavy 

object  using  two  scales  and  adding  the  two  readings. 
********************************^^ 

APPLICATION;    2A-2    Measuring  Forces 

Page  T-173/S-101    Everyday  Scales  (30  min.) 

PURPOSE:    Enable  the  students  to  apply  v/hat  they  have  learned  about  measuring  forces 
with  scales  to  everyday  uses  of  scales. 

ADVANCE  PREPARATION:  None. 

TEACHING  SUGGESTIONS: 

1.  Have  the  students  turn  to  page  101  and  do  the  whole  lesson. 

2.  Let  the  students  discuss  the  lesson  with  their  neighbors  as  they  work. 

3.  Discuss  all  the  ^Oest ions  with  the  students. 

4.  Ask  the  students  what  other  types  of  scales  they  have  seen  in  stores  or  at  home. 
They  have  probably  seen  scales  in  grocery  stores  that  are  similar  to  the  one  . 
pictured  at  the  bottom  of  the  first  column  on  page  101.    At  home,  some  students 
may  have  seen  various  food  scales  including  small  "diet11  scales. 

DESIRED  LEARNING  OUTCOME:    Ability  to  describe  at  least  3  everyday  uses  of  scales  to 

measure  forces. 
***************************************^ 
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EVALUATION:    2A-2   Measuring  Forces 

Page  T-174/S- 102    Weighing  In  (35-40  min.)  — 

♦ 

PURPOSE^   To  evaluate  the  students'  performance  in  relation  to  the  following  objectives 

9  1.     Identifying  the  force  of  gravity  as  the  pull  on  an  object  on  a  scale. 

2.  Recording  the  weight  on  an  object  on  a  scale. 

3.  Comparing  the  weight  of  an  object  on  a  scale  with  a  faulty  spring  and 
its  true  weight. 

4.  Determining  if  trufe  weights  are  rrpre  or  less  than  scale  readings  from 
P  pictures  that  illustrate  forces  acting  in  combination. 

/  . 
ADVANCE  PREPARATION:    Materials  -  paper 

-  penci I 
textbook 

TEACHING  SUGGESTIONS: 

1.  Have  the  students  turn  to  page  102  and  read  through  the  lesson.    Point  out 
g      that  the  lesson  is  continued  on  page  103. 

2.  Make  certain  that  they  understand  what  they  are  to  do. 

3.  Have  the  students  do  the  lesson. 

4.  Go  over  the  students'  responses  with  tKem  when  they  have  completed  their  work. 

5.  You  may  wish  to  let  the  students  correct  their  own  papers  so  that  they  can 
evaluate  their  progress.- 


Collect  the  papers  so  that  you  can  evaluate  each  indiviouaBJs  progress.  If 
a  student  correctly  responds  to  all  of  most  of  each  question,  you  may  assume 
that  he  or  she  has  demonstrated  the  objectives  for  the  cluster  and  is  ready 
to  g6  on  to  the  next  cluster. 


7.    For  further*  informal  evaluation,  have  the  students  turn  back  to  page  82  and 
look  at  the  picture  that  Introduces  Part  A.    Ask  them  why  they  th'rnk  that 
particular  picture  was  used  to  introduce  the  part.    The  students  should  be 
able  to  infer  that:    T) forces  applied  to  the  balls  by  thqr  tends* of  the  stu- 
dents has  pushed  some  balls  "into  the  air.    2)the  force  of 'gravity  has  pulled* 
some  balls  back  into  the  students1  hands.    3)  the  motion  of  the  balls  is  not 
changing  and,  therefore,.. the  forces  are  balanced. 

'"'  ~~  < 
***************************************** ******************************************* 

» ■ 
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Level  ^   Unit  2  Forces 
Part  B    Liquids  and  Gases,  Lesson  Cluster  28- 1* 
A.    CLUSTER  OUTLINE: 


Page 

Teaching  Strategies 

• 

Lesson  Title 

Teaching  Time 
/  Suggested 

T-182 

1 ntrpduction 

Objects  in  Water 

v 

25-30  min. 

T-183 

Development 

Weighing  Jn  Watpr 

40-45  min.  % 

T-184  . 

Development^ 

Other  Liquids 

25-30  min. 

T-185 

Development' 

Buoyant  Force 

25-30  min. 

T-186 

Development 

Floating 

40-45  min. 

T-188 

Development 

Making  Boa#s  * 

40-45  min. 

T-189 

Development 

What  is  BJ^pt  Force? 

-  30-35  min. 

T-190 

Deve 1 opment 

Weight  and  Trass 

25-30  min. 

T-191 

Apl ication 

Measuring  Mass 

25-30  min. 

T-192 

C 

Eva  1 uat ion 

Feeding  the  Fish 

30-35  min. 

B.    MATERIALS:    Materia  I s&l i st  on  T-179. 

FILMSTRIP  INFORMATION:    Filmstrip  Set  XVI,  Pushes  and  Pulls,  is  appropriate  for 

use  in  this  unit.                                  *  j 

INTRODUCTION:    Lesson  Cluster  2B-1    Forces  in  Liquids^ 

Page  T-182/S-105.  Objects  in -Water  (25-30  min.) 

PURPOSE:    Introduce  the  concept  of  forces  acting  on  objects  immersed  in  water. 


Language  Cards/Key  Signs 
weight 
objects 
I iqui  d 


ADVANCE  PREPARATION:    Materials  -2.3  buckets  (depending  on 

the  size  of* the  groups  you 
prefer)  or  any  similar  con- 
. .v^J  v  tainer  that  will  hold  about 

a  ^  1  gal  Ion  of  water 

.-several  large  rocks  and  bricks 
'"-pSwspaper  to  put  under  bucket 

Fill  the  buckets  with  wai%r.    Place  them  on  several  folds  of  newspaper  on  the 
floor  away  from  classroom  rtraffic.    Put  the  rocks  and  bricks  nearby. 

TEACHING  SUGGESTIONS:  *  * 

1.  Remind  the  students  that  in-sP§rT' h  they,  learned  to  identify  and  measure  forces 
♦   on  objects  in  air.    Explain  thet  in  Part  B  they  are  going  to  investigate  h6w 

"forces  act  on  objects  immersed  in  liquids -and  in  gases.    Rave  $he  students  look 
:  -at  the  *^art 4 Opener  on  page  104.  s  t  * 

V    *  *        *    *  *<     '  /  %  * 

2.  Introduce  the  first  cluster  by  having  the  studeats  turn  to  page  105  to  reatf  the 

title;        *  '     •    .  J  "  ) 


A: 


89. 
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3.    Divide  the  class  into  small  groups  so  that  each  group  has  a  set  of  materials. 
Point  out  the  bucket  of  water  and  objects  to  the  students.    Explain  to  them 
that  they  will  go,  a  small'group  at  a  time,  to  support  the  objects  in  and  out 
of  the  water  and  other  kinds  of  splashing.    Then  send  the  groups  to  experiment. 
Ask  the  ch'i  Idren  to  notice  if  the  objects  change  in  any  way  as  they  are  lifted 
out  of  the  water. 


4.  The  teacher  should  guide  the  activity  so  that  the  children  eventually  conclude 
that  the  objects  seem  Nghter  in  the  water. 

5.  Once  the  experiment  is  complete,  have  the  students  do  the  lesson.    Teacher  may 
paraphrase. 

6.  Discuss  all  the  questions  with  the  students.    Have  them  relate  their  experience  w 
with  lifting  objects  or  moving  objects  under  water.    Many  students  will  probably 
refate  that  they  have  even  lifted  a  person  in  water. 

DESIRED  LEARNING  OUTCOME:    Ability  to  relate  a  firsthand  experience  in  which  they 

found  that  an  object  seemed  to  weigh  less  in  water  than  it 
did  in  air. 

******************************************************************** ******************* 

DEVELOPMENT:    Lesson  Cluster  2B-1    Forces  in  Liquids 

Page  T-183^106    Weighing  in  Water  (40-45  min.) 

PURPOSE:    Extend  the  investigation  of  the  forces  acting  upon  objects  in  water  to  the 
weighing  of  washers  in  an  out  of  water. 


Language  Cards/Klv  Signs" 


ADVANCE  PREPARATION:    Materials  -Have  the  following  for 

each  group  of  2-3  students 
f  -1  spring  scale 

-several  sheets  of  newspaper 
-6  washers ' 
-paper 
-penc  i I 
-ruler 

-water  supply  ■  * 

-1  8  oz.  container  for  water 

YEACH I NG  SUGGESTIONS: 

1.  Introduce  the  lesson  by  telling  the  students  that  they  are  going  to  find  out  if 
washers  have  the  same  or.  different  weights  in  and, out  of  water. 

2.  Divide  the  cl-ass  into  groups  of  2-3.  „  .  * 

3.  Distribute  the  newspapers  and  have  the  groups  cover  their  desks. 

4.  -Have -the  studentS*Ysa<i  page  106  to  find  out  how  they  are  going  to  weigh  the 
0  ,  washers.    Teacher  may  paraphrase.  ^  t 

5.  Be  sure'  that  the  students  understand  what  they  j^e  to  do.    Explain  that, all  the 
students  in  each  group  are  to  copy  the  chart  on, page  106  before  they  test  the 
washers.,  Also  expjain  that  the  members  of  each  group  are  to  take  turns  so  thal^ 
everyone  has  an  opportunity  to  do  the  experiment. 
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6.  Distribute  the  materials  or  have  the  groups  get  their  materials  from  the'stjpply 
tab  he -and  begin  to  work.     -  / 

7.  Have  the  students  di scuss  question  1  in  terms  of  the  data  that  t^iey  recorded  on 
their  charts.* 

8.  Have  each  group  return  the  materials  to  the  supply  table.    They  w.i  I  I  need  them 
in  the  next  lesson. 

DESIRED  LEARNING  OUTCOME:    Ability  to  show  by  measurement  that  washers  weigh  less  in 

water  than  in  air. 
*****************************^*********^ 

DEVELOPMENT:    Lesson  Cluster  2B-1    Forces  in  Liquids 

-Page  T-184/S-107    Other  Liquids  (25-30  min.) 

PURPOSE:    Extend  what  has  been  learned  about  the  weights  of  objects  in  water  to  the 
weights  of  objects  in  other  liquids. 

PREREQUISITES:    Understanding  of  decimal  relationships. 


Language  Cards/Key  Signs 

I jqui ds 

evfdence 


ADVANCE  PREPARATION:  None 
TEACHING  SUGGESTIONS: 

1.  Explain  to  the  students  that  in  this  lesson  they  are 
-  — got-ng  tc  f  md-out  about  ttre~weigh1~~crf™ objects ~"i"n  ti quids 

other  than  water. 

2.  Have  the  students  turn  to  page  107  and  do  the  lesson.    Teacher  may  paraphrase 

** 

3.  Have  the  students  discuss  the  italicized  questions.  Be  sure  th*t  they  give 
reasons  for  their  answers  based  on  evidence  in  the  chart.  It  should  now  b,e 
clear  to  them  that  the  weight  of  an  object  will  appear  to  be  less  in  any 

I  iquicfcthen  in  air. 

4.  Ask  the  students  to  look  at  the  chart  to  find  out  if  the  weights  of  three  washers 
differ  from  liquid  to  liquid  (Yes). 

5.  Encourage  the  students  to  express  their  owrt.  i^deas  in.  discussing  the  .numbered 
qi/estions.    They  will  probably  be  able  to  figure  out  that  there  is  sorfiething^ 
about  liquids  that  causes  objects  to  weigh  less  in  them  than  in  air.  ^Emphasize 

ir  *such  words  as  "f loafing"  aftd  "being  held  up"  in»anticipation  of  the  introduction 
to  buoyant  force  in  the  next  lesson.  a  * 

DESIRED  LEARNING  OUTCOME:    Ability  to* determine  -teat  objects* have  diffgnent  apparent 
^  s  ».     •  \  weights,  i a  different  liquids.  ,  * 

DEVELOPMENT:    Lesson  Cluster  2B-1  \forces  In  Liquids       *  — 
*      '     /Bage^T- 185/s4tiS^  Buoyant  Forces  (25-20  m4n.) 

PURPOSE:"   Extend  the  Invest i gad* tor]  of  the  weight  of,  <?t\*£cts  Irf  liquids  ,to  the  cortcept 
.  'oi  buoyant,  force,   r  % 

ADVANCE  PREPARATION:    None,  >C  * 


'?1  - 


Language  Cards/Key  Signs 
buoyant  foreg 
gravity  \ 


fc     TEACHING  SUGGESTIONS: 


1.  Introduce  the  lesson  by  writing  the  term  buoyant  force 
on  the*  chal kboard. 

2.  Have  the  students  read- the  introductory  paragraph  on  page  108.    Be -sure  the 
students ^understand. that  both  liquids  and  air  exert  buoyant  force  on  objects, 
but  that  the  buoyant  force  of  liquids  is  greater.  ; 

3.  Review  the  term  gravity,  the  pulling  force  of  the  Earth,  pulls  down  on  an 
object  in  I  iquid  as  we  1 1  as  in  ajr. 

4.  Have  the  students  do  the  lesson.    Let  them  discuss >thei r  observations  with,  their 
.   neighbors  as  they  work.  w^  r  *  . 

«  • 

5.  Discuss  the  first  italicized  question  with  the  students.     If  the  students  have 
difffculty  in  interpreting  the  arrows  in  the  illustration,  refer  them  to  the  ^ 
lesson  "Showing  Forces"  on  page  89  in  which  the  use  of  arrows  to  show  the 
direction  and  amount  of  force  was  introduced. 

6.  Check  the  students'  understanding  of  the  second  Italicized  question  by  assigning 
specific  values  to  the  forces.    Write  "gravity  =  2.0  N"  and  "Buoyant  force  = 
0.2  N"  on  the  chalkboard.    Explain  to  the  students  that,  in  the  example  you  have 
written  on  the  board,  the  force  of  gravity  acting  on  an  object  being  weighed  in 
water  is  2.0  N.    The  buoyant  force  of  the  water  is  0.2  N.    Ask  them  what  the 
reading  would  be  on  the  scale.    (1.8N)  Have  the  students  tell  you  only  the 
process  by  which  the  sc^le  reading  can  be  determined  from  the  data  if  they  do  not 
know  how  to  subtract  decimals. 

7.  Have  the  students  discuss  the  numbered  questions.    Help,  the  students  to  under- 
stand how  the  force  of  gravity  and  buoyant  force  are  related  to  th$  apparent  weight 
of  an  object  in  a  liquid.    COne  force  is  partially  offset  by  the  other.) 

8.  Ask  the  students  why  they  think  the  buoyant  force  of  liquids  is  greater  than  the 
buoyant  force  of  air.    They  wi  J  Improbably  say -.that  liquids  are  "thicker"  or 

^"heavier."  ~~    .  -  * 


DESIRED  LEARNING  OUTCOME:    Ability  to  explain  why  objects  weigh  less  in  liquids  than 
*  in  a i/*  on  the  basis  of  the  strongest  buoyant  .force  of 

.  1  iquids. 

********* ****************** ***************** ******************************************* 

DEVELOPMENT:    Lesson  Cluster  28-1    Forces  in  Liquid 

Pa^ge  T-186/S-109    Floating  (40-45  min.)  *  *" 

PURPOSE:*   Use  what  has  been. learned  about  buoyant  force  to  explain  why  objects  float. 


* ADVANCE  PREPARATION:  1 
v     Background  Information:    A  solid  object  floats  if  its' 
Veight  is  less  than  the  weight  of  the  water  of  other 
liquid  that  is  displaced  when  the  object  is  totally 
immersed.    The  force  of  gravity  pulls  down  on  the  object 
with  a  force  equal  to  the  object's  weight.    The  water 
Vv  Apr  other  liqjjid  pushes  up  on  the  object  with  a  buoyant 
force  equal  to  the  weight  of  water  or  other  liquid  that 


Language  Cards/Key  Signs 
|*  float 
I iquid 
buoyant 
a  I uminum  f oi I 

Identification  Cards 
Objects  that  Float 
Objects  that  Sink  
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I  the  object  displaces.     If  the  object  has  a  large  volume  and  is  relatively  light, 
the  buoyant  force  is  sufficient  to  keep  the  object  afloat.    A  floating  pbject 
displaces  a  volume  of  water  whose  weight  is  exactly  equal  to  the  weight  of  the 
object. 

The  aluminum  objects  that  the  students  make  in  this  lesson  will  sinker  float 
depending  on  how  much  volume  of  water  the  objects  displace.  Using  the- same  size 
aluminum  sheets,  the  students  may  wad  one  into  a  ball  and  fashion  a  watertight^ 
box  out  of  the  other.  The  wad  will  sink  because  it  does  not  displace  enough 
water  to  provide  buoyant  force  greater  than  the  weight  of  the  aluminum.  The  box 
will  float  because  it  displaces  a  volume  of  water  whose  weight  equals  the  weight 
of  the  aluminum  when  the  box  is  partially  immersed. 

Materials.-  Have  the  following  for  each  2y3  students: 
-1  bucket  or  large  container 
■  -newspaper  fc 
-2  aluminum  foi  I  squares  20  cm'X*20  cm  (7  in.  x  7  in. )  for  each  chi Id 

Cover  five  areas  of  the  floor  with  newspapers.    Fill  the  buckets  with  water  and 
put  one  in  each  area.*  Then  cut  enough  aluminum  foil  squares  to  provide  each 
student  with  two  of  the  same  size.    You  may  want  to  cut  some  extra  squares  for 
students  who  think  of  more  than  two  objects  to  make.    Use  the  cardboard  to  make 
two  signs.    Label  one  "Objects  that  Float"  and  the  other  "Objects  that  Sink." 
CJear  a  large  space  on  a  table  of  counter  and  put  the  signs  there.    After  the 
students  test  their  aluminum  objects,  they  can  put  each  object  next  to  the  sign 
that  describes  it. 

TEACHING  SUGGESTIONS: 

4*    Have  the  students  turrv  to  page  109  and  read  the  introductory  paragraph  to  find 
out  why  objects  float.  '  Teacher  may  paraphrase. 

2.  Be  sure  the  students  understand  that)  objects  will  f!cra~Kin  water  if  the  buoyant 
force. or  upward  push  of  the  water  i^* great  enough. 

3.  Divide  the^  students  into  groups  of  2-3. 


4.  Ask  the  students  to  read  through  the  rest  of  the  lesson  to  find  out  what  they 
will  be  doing.    Teacher  may  paraphrase. 

5.  Distribute  two  aluminum  foil  squares  to  each  student  while  they  are  reading. 

6.  Tell  the  students  that  they  may  begin  to  make  their  objects  as  soon  as  they  have 
finished  reading.    Encourage 'the  students  to  make  the  objects  their  own  way.  Avoid 
limiting  them  to  any  particular  Idesign. 

7.  Assign  each  group  to  one  of  the  buckets  of  ,water.    Let  individual  members  of  each 
group  starh  testing  their  objects  as  soon  as  they  have  made  them.    Advise  the 
students  to  put  their  objects  on  the  water  gently.    Caution  them  against  pushing 
the  objects  into  the  water. 

8.  Point  out  the  area  where  you  have  put  the  signs  and  ask  the  students  to  place 
,  each  of  their  objects  in  front  of  the  sign  that  describes  it.  * 

9.  Have  the  students  return  to  their  seats  and  answer  the  italicized  questions  about 
the  picture  on  page  109  as  soon  as  they  have  put  their  objects  on  the  table  or 
counter.  » 

93 
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10.  Have  the  groups  go  to  observe  the  objects  that  have  been  grouped  in  front  of  the 
signs.    Then  have  them  answer  the  numbered  questions.    Remind  them  to  think  about 
the  objects  that  are  pictured  on  page  109  as  well  as  the  objects  thdj£  the  class 
made.  /  <*tap>^  -  - 

11.  Discuss  the  numbered  questions  with  the  students.  %  Encourage  them  to  explain  in 
their  own  words  why  objects  float  or  sink.    Be  sure  that  the  students  understand 
that  the  objects  that  they  tested  were  of  the  same  weight.    They  aU  were  made 
from  pieces  of  aluminum  foil  of  the  same  size. 

12.  Leave  the  buckets  of  water  where  they  are  or  push  them  to  one  side,  out  of  the 
path  of  classroom  traffic.    They  will  be  used  again  in  the  next  lesson.    You  may 
want  to  encourage  those  students  who  are  interested  to  experiment  during  their 
free  time  with  other  aluminum  objects  or  objects  made  of  different  materials. 

DESIRED  LEARNING  OUTCOME:    Ability  to  explain  why  aluminum  objects  that  they  make 

either  float  or  sink  in  terms  of  the  shape  and  size  of 
the  object. 

*************************** ********************************** ************************** 

DEVELOPMENT:    Lesson  Cluster  2B-1    Forces  "in  Liquids 

Page  T-188/S-110    Making  Boats  (40-45  min.)  - 

PURPOSE Extend  what  has  been  lea*rned  about  buoyancy  to  the  construction  of  boats 
that  can  carry  a  load. 

ADVANCE  PREPARATION:    Materials  -Have  enough  of  the  ftrtlovrrng  for  each -group  of  - 

students: 

*        *  -buckets 

-newspaper 

-2  aluminum  foil  squares 
-washers 

-tape  and  scissors 

TEACHING  SUGGESTIONS: 

1.  Introduce  the  lesson  by  telling  the  students  that  they  are  going  to  use  what 
they  learned  about  floating  and  sinking  in  the  last  lesson  to  make  boats. 

1 

2.  Divide  the  class  into  groups  of  2-3. 

3.  Have  the  students  turn  to  page  110  and  read  through  the  lesson  to  find  out  what 
they  are  going  to  do.    Teacher  may  paraphrase. 

4.  Have  each  group  get  its  materials. 

5.  Explain  to  the  students  that  they  should  use  only  small  pieces  of  tape  on  their 
boats  so  that  the  tape  adds  very  little  extra  weight. 

6.  Encourage  them  to  make  different  kinds  of  boats. 

7.  Assign  a  bucket  of  water  to  each  group  and  have  the  students  go  by  groups  to 
test  their  boats.    Ask  them  to  find  out  which  boat  in  the  group  can  carry  the 
largest  load  of  washers.    Remind  the  students  to  "lay"  their  boats  gently  on 
the  water* 
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8.  Set  up  a  competition  to  see  which  group  can  design  the  boat  that  holds  the  most 
weight. 

*  , 

9.  Have  the  students  discuss  all  the  questions/  Be  sure  they  understand  that  water 
rushing  through  holes  that  are  punched  in  the  sides  of  boats  is  evidence  that 
water  can  push , sideways  as  well  as  upwards. 

10.  Ask  the  students  some  additional  questions:    Which  boat  d£es  the  water  push  up 
on  the  most?    (The  one  holding  the  greatest  weight.)    What  happens  when  one 

*      additional  washer  causes  a  boat  to  sink?    (The  force  of  gravity  on  the  boat  and 
its  load  is  greater  than  the  buoyant  force  of  the  water.)    How  does  the  place- 
ment of  washers  on  a  boat  affect  whether  fhe  boat  floats  or  sinks?t  (The  place- 
ment of  washers  determines  whether  or  not  the  forces  on  the  boat  are  balanced, 
that  is,  whether  the  boat  will  float  in  a  stable  position.) 

OESIREP  LEARNING  OUTCOME:    Ability  to  make  a  simple  boat  of  aluminum  foil  that  will 

float  while  carrying  a  load  of  washers. 
, ******************************************** **^^ 

DEVELOPMENT:    Lesson  (Muster  2B-1    Forces  in  Liquids 

Page  T-189/S-1 1 1    What  is  Buoyant  Force?    (30-35  min.) 

^PURPOSE:    Extend  what  has  bien  learned  about  floating  objects  to  the  relationship  of 
buoyant  force  to  the  volume  of  liquid  displaced  by  a  floating  object. 

PREREQUISITE:    Familiarity  with  the  concept  of  volume  and  the  ability  to  compute  a  ^ 
volume^   -  „'  ». 


Language  Cards/Key  Signs 

buoyant  force 

vo  I  ume 

displaced 

displaces 


ADVANCE  PREPARATION: 

Background  information:    This  iesson  requires  that  the 
students  use  the  mathematical  formula  for  the "vol ume  of 
a  solid  to  compute  the  voJume  of  water  displaced  by 
foil  boats  shown  in  pictures.    Because  most  school 

systems  tfeach  this  formula  at  fifth  level,  the  students1     

familiarity  with, it  is  assumed  in  this^esson. 

The  volume  of  solids  is  often  measured  in  cubic  centimeters,  the  volume  for 
wnich  is  crrA  (Students  who  have  done  the  fouth-Ievel  Unit  Environments,  have 
learned  this  measurement  and  the  symbol  for  it.) 

The  formula  for  finding  the  volume  of  a  solid  is:     length  x  width  x  height  = 
volume.    Be  certain  the  students  understand  that  to  find  a  volume  in  cm^  they  must 
multiply  three  cm  measurements. 

The  concept  of  volume  is  dealt  with  in  detail   in  the  third  cluster  of  this 
part  (page  123).     In  this  lesson,  the  students  need  only  know  and  understand  the 
formula  for  finding  the  volume  of  a  solid. 

TEACHING  SUGGESTIONS:  v 

1.  Introduce  the  lesson  by  writing  d'i  sp laces  and  d i  sp laced  on  the  chalkboard. 

2.  Ask  the  students  to  turn  to  page  111  and  read  the  introduction  to  find  out  what 
the  term  means.    Teacher  may  paraphrase. 

3.  Discuss  the  meaning  of  displaced  with  the  students. 

4.  Explain  to  the  students  that  they  are  going  to  find  out  how  much  water  the  two 
boats  pictured  on  page  111  displaced. 
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5.  Review  or  introduce  the  term  volume  and  the  formula  for  finding  the  volume  of  & 
solid.     (See  Background  Information.)  #  f  " 

6.  Distribute  the  paper  and  pencils  and  have  the  students, do  the  rWt  of  the  lesson- 
on  page  111.  * 

•  * 

i 

7.  Discuss  all  the  questions  with  the  students.    Be  sure  the  students,  understand 
that  the  larger  the  amount  of  water  displaced  by  boats  or  other  objects,  the>  ; 
greater  the  buoyant  force  that  pushes  up  on  them.  *  v 

DESkREO  LEARNING  OUTCOME:    Ability  to  find  the  volume  of  w^ter  displaced  by  2  pictured  , 

boats  and  determine  that  a  greater  buoyant  force  is  exerted 
on  one  of  the  boats. 

*************** ***************** ********************* ********************************** 

DEVELOPMENT:    Lesson  Cluster  2B-1    Forces  in  Liquids 

*     Page  T-190/S- 112    Weight  and  Mass  (25-30  min.) 

PURPOSE:    Relate  what  has  been  learned  about  theweight   of  objects  in  .liquids  and 
in  air  to  the  mass  of  objects  in  liquid  and  in  air. 


Language, Cards/Key  Signs 

weight 

ma  s  s 

matter 

buoyant  force 


ADVANCE  PREPARATION: 

Background  Information:     In  this  lesson,  a  simply 
definition  of  mass  I s • presented .    The  definition  is 
*       designed  to  distinguish  mass  from  weight.  Mass, 

essentially,  is  how  much  matter  there  is  in  an  object. 
—    Hi-direct  contrast' to -we4ght->  the  mass- -o4- en  object  is 
constant.    The  mass  of  an  object  does  not  change, 
unless  the  amount  of  matter  in  the  object  changes. 

TEACHING  SUGGESTIONS: 

1.  Write  the  term  mass  on  the  chalkboard.     Explain  to  the  students  that  they  wi'M 
learn  about  the  term  in  the  lesson  they  are  going  to  do. 

2.  Have  the  students  read  the  introduction  on  page  112  to  find  out  what  the  mass  of 
an  object  is  and  how  the  mass  of  an  object  differs  from  the  weight  of  an  object. 
Teacher  may  paraphrase. 

3.  Make  certain  that  the  students  understand  that  mass  is  the  amount  of  matter  in  an 
object,  and  that  mass  changes  only  when  the  amount  of  matter  changes. 

4.  Remind  the  students  that  they  found  in  their  experiments  that  washers  weighed 
less  in  a  liquid  than  they  did  in  air.    Ask  them  if  the  mass  of  the  washers 
changes  in  a  liquid,     (no.)  v 

5.  Have  the  students  do  the  rest  of  the  lesson. 

6.  Discuss  all  the  questions  wi/fh  the  students.     Emphasize  that  the  weight  of  an 
object  can  change,  even  though  its  mass  stays  the  same. 

DESIRED  LEARNING  OUTCOME:    Ability  to  describe  mass  as  the  amount  of  matter  in  an 

object,  and  state  that  the* mass  of  an  object  does  not, 

change  even  though  its  weight  may  change. 
********************************************************************* ****************** 
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APPLICATION:    Lesson  Cl'ustef  2B-1    Forces  in  LI  Quids  . 

-   '/  Page  T— 191/S— 1 1*3    Measuring  Mass  (25-30  nfire)1 

PURPOSE:'  Measure  the  mass  of  an  objept  in  kilograms  and  grams 

ADVANCE  PREff ARAT 1 f    Materials  -adjustable  balance  with 


*  'standard  masses  or  -  » 
^  "weights" 

*   -objects  to  fond  pr^ss  -pi 

,  +~ 

:  lf,youtplan  to  provide* trre  students  with  f  i rsthand  ■ 
^e^perience  io  using  a  balance  with  standard  masses, 
or  "weights,",  obtain  a. balance  and  set  It  up-in  a 
'central*  loc^tioo."    Let"  the  studenrts  .find  the  masses 
of  -various  "Shall  objects  in  the  .class  roorfi  during  -   A;  ' 
their  free  tim£.    Label  the  balance  with  identification 
card. 


/Lartquage'Cards/Key  Signs 
mass 

ki  lograms    .  /<" 
grams''      *  * 
balance  -  • 

J  dent i f ication  Cards 
bdlance,(if  balance  is 

left  on^isplay  in 
*  cl^as^room)* 


TEACHING  SUGGESTIONS:   '  .    :    *f  \  >  f  

I.     Introduce  the  lesson  by  telling  the  students  that  y6u  can  measure  the  mass  of  an 
obgfect.  s  .         ^  . 

;^2^  Have  the  students  read  the  introduction  on- 'page  113.  >    >    "    -  t 

3.    Be  sure  the  students  understand,  the  symbols  kg^and  gv  '  .  ▼ 

Have  the  students  read  the  last  paragraph  in  the  f  IrU-feotfjmh  "afed  study  the  . 
pictures  on  page  J 13.  '  »..i<        -  '      ^  . 

5.    Ask  students. the  fol lowing* ques+ions  to  make  sure  .that  thay  understand  how  a 
•   balance  is  used:    Whaf^fe  the  instruments  In  the  pictures  called?  (Balances.) 

For  what  are  they;  jgeoT  ■  (To^easure  th^'mass  ol  «bf$cts.)  .Which  object  did  the  , 
^      woman  first  pyt  on^he  balance?    (The  container  of  blue  liquid.)    What  is  the  ' 
»  -  woman  doing  in  p^krfure  A?    (Adding  o6jec*s  of  khown  mass  to  the  other  pan  to 
balance  the-mass  of  th©  conta  iner  of 'b  I  ue  liquid'.)    How  can  you  tell  a  balance 
\rs  J>alanofed"?    (When  both  sHtes  of  the  balance  a^e 'on  the  same  level.)    How  wN  I 
the  .woman  fFrTd  out  what  the' -mass  of  tht^Sojitainer  of  blpe  liquid  is?    (She  will 
'     add  up. the  masses  of  the  objects  that  balanced  the  container-of  blue  liquid.) 

r  :  •  V 

Explain  to  the  students 'that  th§  force  of  gfevi^  acting  on  each  pan  of  a  balance 
^     is  the  same.    Each  pan  is  gulled  by  the  Earth  with  the  same  amount  of  force. 
Masses  on  the  pans  of  a  balance  can,  therefore,  be  compared. 

7.  Have  the  students  do  the  remainder  of  the  lesson, 

8.  Discuss  the  use  of  kilograms  to  measure  the  mass  of  large  objects  and4  the  use  of  « 
grams  to  measure  the  mass  of  small  objects.    Then  discuss  the  numbered  questions. 

9t|   Point  out  to  the  students  where  you  have  put  the  balance  if  you  have  obtained 
one  for  their  use.    Tell  them  that  the  objects  of  known  mass  that  they  will  use 
to  balance  classroom  objects  have  their  masses  marked  on  them. 

DESIRED  LEARNING  OUTCOME:    Ability  to  describe  how  the  mass  of  an  object  can  be 

found  using  a  balance. 
***************** **********************************************^^ 
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EVALUATION:    Lesson  Cluster  2B-1    Forces  In  Liquids 

v    Page  T-192/S-114  "Feeding  the  Fish    (30-35  min.) 

PURPOSE:    To  evaluate  the  students1  performance  in  relation  tto  the  following 
object  i  ves 

1.  Describing  why  a  box  floats, 

2.  Determining  whether  the  force  of  gravity  or  the  buoyant  force  is 
•greater  on  an  object  in  water. 

3.  Comparing  the  apparent  weight  of  an  object  in  water  and  in  air.  . 

4.  Comparing* the  mass  of  an  object  in  water  and  in  air. 

ADVANCE  PREPARATION;    Materials  -paper  and  pencils 

-textbook 

TEACHING  SUGGEST  TONS: 

1.  Have  the  students  turn  to  page  114  and  read  through  the  lesson.  \eacher,may 
paraphrase  text  and  questions. 

2.  Have  the  students  proceed  with  the  lesson  when  you  af*e  sure  that  they  understand 
what  they  are  to  do, 

3.  Go  over  the  students1  responses  with  them  when  they  have  completed  their  work. 
You  nnay  wish  to  let  them  correct  their  own  papers  so  that  they  may  evaluate 
their  own  progress. 

4.  Collect  the  papers  so  that  you  can  evaluate  each  individual's  progress.     If  a 
student  correctly  responds  to  all  or  most  of  the  questions,  you  may  assume  that 
he  or  she  has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on 
to  the  next  cluster. 

***************************************** 
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Level  5    Unit  2  Forces    ,  , 
Part  B  Uquidsvand  Gases'. 'Lesson  Cluster  2Bi2 


Page 


T-198 
T-199 
T-200 
T-201 
T-203 
T-204 
T-205 
T-206 


Teach i*ng  Strategies 

I  ntroduction 
Development 
Development 
Development 
Development 
Development 
Appl Icatlon 
Eva  I uation 


Lesson  Title 


The  Ai  r  Around  Us 
Air  Can  Cause  Pushes 
Measuring  PUshes  y 
\Making  a*  R>cket 
Adding  a  .Return  fbcket 
Carrying  a'  Load 
Rocket  Action 
Bal loon  Watching  ' 


Teaching  Time 
Suggested 


25  myi. 
40  min. 
40  min.- 
-45  min. 
40  jtoin. 
35,  min. 
30^  rtfln. 
30  min. • 


B.    MATERIALS  :  Materials  list  on  page  T-195. 

FILMSTRIP  INFORMATION:    Filmstrip  Set  XVI,  Pushes  and  Pulls,  is  appropriate  for' 

use  in'this  unit. 

INTRODUCTION:    2B-2    Forces  in  Gases 

Page  T-198/S-1 15 .  The  Air  Around  Us    (25  min.) 

PURPOSE:    Review  the  concept  thatair  is  a  mixture  of  g^s  and  to  introduce  the  con- 
cept  that  gases  can  cause  forces.     •  -  W 

% 

ADVANCE  PREPARATION:    Materfals  -  Any  media  about  windmil Is, 

such  as  pictures,  film- 
strips. 

-  If  possible,  a  model  of  a 
windmi 1 1  or  a  pinwheel 
to  demonstrate  the  force 
of  air. 


Language  Cards/Key  Signs 
air 
gases 
windmi I  I 
force 
liquid 


Identification  Cards 


lf  y°u  Plan  +°  have  some  or  all  the  students  look  uo 
information  about  windmills,  obtain -some  books  from 
the  school  or  public  library  for  them  to  use. 
If  you  assign  this  project  to  all  students,  avoid  having  the  entire  class  go  to 
the  hbrary  for  only  a  few  books  will  probably  be  available  at  the  elementary 
i  ©ve  i  .  ' 

\ 

TEACHING  SUGGESTIONS:  \ 

^    !hnlrH^+Jhe  r'Ufr  2  I3"'"9  +he  S+Ud6n+S  'turn  +°>9e  115  +°  read  the  title  of 

the  cluster.    Explain  that,  gases  can  cause  forces  JuZi  as  liquids  can. 

2"    of  ?heiMahdes.°r  WindmiM   "  available'  demonstrate  how  air  forces  movement 
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3.  '^Show  the  class  any  pictures,  etc.  of  windmills  that  are  available.  \ 

4.  Have  the  students  read  page  315.    Teacher  may  paraphrase. 

5.  Discuss  the  lesson  with  the  students.  Nf  >bey  have  done  the  fourth-level  Unit, 
Exploring  Matter,  they  will  probably  remember  that  air  is  a  mixture  of^gases. 
You  may  want  to  review  from  that  Unit  or  introduce  sucb  prop  erties  of^gases  as 
"I act  of  definite  shape,"  "move  freely,"  and  "fill  all  the  space  in  a  container." 

6.  Ask.  the  students  what  objects  they  have  observed  that  have  been  knocked  over  by 
the  force  of  wind.    Their  answers  will  depend  on  experiences  that  they  ma^  have 
had  with  hurricanes  pr  tornadoes  or  on  pictures  that  they  may  have  seen  of  severe  ' 
wind  damage. 

7.  Extend  the  lesson,  if  you  wish,  by  asking  some  or  all  students  to  do  research  on 
windmiMs  to  find  out  some  of  the  ways  in  which  wind  power  can  be  used.    Point  out 
to  them  where  you  have  placed  the  reference  materials  that  you  have  gathered.  Tell 
the  students  whether  the  reports  are  to  be  or  a  I  or  written  and  decide  with  them 
the-time  limit  for  doing  the  reports.    Provide  time  during  a  future  class  for  the 
students  to  share  their  reports. 

8.  Discuss  the  numbered  questions  with  the  students. 

DESIRED  LEARN (NG  OUTCOME :    Ability  to  give  at  least  2  examples  of  forces  caused  by 

moving  air. 
********** ************************ 
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QEVELOPMENT;    2B-2    Forces  in  Gases  " 

Page  T-199/S-116    Air  Can  Cause  Pushes  (40  mini) 
*  -  ^ 

PURPOSE:    Extend  what  has  been  learned  about  forces  caused  by  moving  air  to  forces 
caused  by  air  that^  is  not' moving. 


Identification  Cards 


ADVANCE  PREPARATION:,    Materials  -  Have  the4  fol  lowi  ng  for  Language  Cards/Key  Signs 

each  group  of  2-3  stu- 
dents : 

-  1  bucket,  3.8L  (1  gal . ) 
or  large  bowl  or  basin" 

-  newspaper 

-  1  plastic  drinking  glass 

-  1  plastic  drinking  glass, 
larger  than  the  f i  rst 
Copt  iona  I  ) 

Fill  buckets  with  water  and' pi  ace  them  on  a  suppply  table  with  the  drjnking 
glasses  and  folds  of  newspapers.    Large  bowls  or  basins  may  be  used  if  buckets 
are  unavailable. 

TEACHING  SUGGESTIONS: 

i 

1.    Ask  the  students  to  turn  to  page  116  and  read  the  introduction  to  the  lesson. 
Teacher  may  paraphrase. 


jr^vic 


2.    Explain  to  the  students  that  in  the  previous  lesson  they  learned  about  forces 

caused  by  moving  air.  fn  rthis  lesson,  ^ey  are  going  to  do  an  experiment  to  find 
ouj^-W^air  can  cause  a  force  when  it  is  noi^movi  ng. 

% 

e  class  into  groups  of  2-3. 

4.  Have  the  students  read  the  rest  of  column  1  and  look  at  the  picture  to  find  out 
how  to  do  the  experiment.' 

5.  Distribute  the  newspaper  while  they  are  reading. 

6.  Have  the  students  cover  their  desks  with  newspaper. 

7.  Distribute  a  bucket  of  .water  and  a  glass  to  each,  group. 

8.  Explain  to  the  students  that^they  are^to'take  turns  working  with  the  bucket  of 
water  and  glass  so  that  everyone  has  an  opportunity  to  do  the  experiment. 

9.  Have  the  students  do  the  experiment  and  answer  the  questions. 

10.  Discuss  tbe  italicized  questions  with  the  students.  Be  sure  they  understand  that 
the  submerged  cup  is  not  empty.  It,  is  filled  .with  air.  Have  them  find  other  ob- 
jects in  the  classroom  that  are  f i I  I ed  x i th  a i r. 

DESIRED  LEARNING  OUTCOME:    Ability  to  describ^the  upward  push  (buoyancy  £  caused  by 

stationary  air  trapped  in  a  submerged  container. 
********************************* *****************^^ 
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DEVELOPMENT:    2B\2    Forces  in  Gases 

Page  T-200/S- 177    Measuring  Pushes  C40  min.) 

PURPOSE;    Measure's*  force  caused  by  air  that  does  not  Yigy/e. 

ADVANCE* PREPARATION:    Materials  -  "Have  the  foi  lowing*  for 
.     %      fcA        •        *  each  group  of  2-3  stu- 

•  ,\    ,        dSTTts :  lr  ' 

-  *  -  1  bucket  or  large  bowl 

^     ,  or  basin 

-  newspaper 

-  10  metal  washers 


Language  Cards/Key  Signs 
push 

trapped  air 
Identification  Cards 


-  J  ^et  of  3,  dtfferent  sized  plastic  or  paper  cups; 
t^y  mus+  be  smal  I-  eno'ugh  to  submerge  is  the  buckets 
or  bowls 

-  2-3  sheets  of  paper  ♦ 

-  2-3  rulers 

-  2-3  penc  i I s 


TEACHING  SUGGESTIONS: 


1.  Have  the  students  turn  to  page  117  and  read  through  the  lesson  and  look  at  the  pic- 
ture to  find  out  how  they  are  going  to  measure  the  force  caused  by  trapped  air. 
Teacher  -may  paraphrase. 

2.  Divide  the  students  into  groups  of  *2-3* 


J 
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*3.    Distribute^the  paper  and  pencils  and  have  each  student  copy  the  chart'on  page  117. 

4.  *  Have  each,  gro^p"  get  two  folds  of  newspaper,  a  set  of  three  containers,  and  ten 
*  washers  from  the  supply  table. 

5.  Give  a  bucket' of  water  to  each  group. 

6.  Remind  the  students  to  test  each  contai/ier  twice. 

7.  Have  the  students  do  the  experiment,  record  the  results,  and  then  answer  the  ques- . 
tions. 

8.  Have  the  sfudents  discuss  the  questions. 

9.  Draw  three  containers  on  the  chalkboard  that  -are  similar  to  a  set  used  by  the 
students.  % 

10.    Ask  the  students  ythich  container  holds  the  largest,  the  next-largest,  and  sm^II-  * 
est  volume  of  air.    Write  the  number^  on  the  containers  from  largest  (1)  to  small-** 
est  (3).    Then  ask  the  students  which  container  needed  the  largest  number  of  [ 
washers  to  hold  it  down,  C/hich  the  next  largest  number  and  which  the  smallest.  6 
Write  these  numbers  under  each  container  from  most  washers  (1)  to  least  (3).  Help 
the  students  to  understand  that  as  the  volume  of  air  decreased,  the  push  (buoyancy) 
*   of  air. a  I  so  decreased  and  fe^er  washers  were  needed. 

H.    Ask  the  students  how  many  washers  would  be  needed  to  hold  down  a  container  twice 
as  lahge  as  the  largest  container  they  use«l.     (Twice  as  many.) 

DESIRED  LEARNING  OUTCOME:    Ability  to  measure  the  upward  forces  caused  by  air 

trapped  in  submerged  containers  and  relate  differences 

in  the  forces  to  differences  in  the  volume  of  trapped  air. 
******************************* ******************************************************* 

DEVELOPMENT:    2B-2    Forces  in  Gases 

Page  T-*201/S-118    Making  a  RockeT  (45  min.)        '  *  f 

PURPOSE:    Extend  what  has  been  learned  about  the  force  caused  by  moving  air  to  the  use 
of  that  force  to  propel  a  balloon  rocket. 

r 

ADVANCE  PREPARATION: 

Background  Information  -Jj/han  a  gas  is  under  pressure,  the  force  it  exerts  inside 
its  container  is  exerted  equal  ly'in  all  directions.    When  the  air  in  a  balloon  is 
allowed  to.  pscape,  force  is  still  being  exerted  on  the  front  and  sides  but  not  on 
the  rear^where  the  gas  is  escaping.    Thus,  the  balloon  moves  .forward  in  response 
to  the  unbalanced  fo^ce  in  that  direction'. 


Materials  -  Have  the  following  for  each  pair  of  stu- 
dents': 

-  1  ba I  loon* 

-  1  'drinking  straw  ; 

-  twist-tie  or  paper  clips,  jum&o 

-  scissors 

*A1I  balloons  must  bp  same  size;  have 
extra  tn  case  some  break. 
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Language  Cards/Key  Signs 
rocket 

rocket  system 
variable 

Identification  Cards 
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Also  have  on  hand:    -  masking  tape 

-  string,  several  yafds 

^Collect  the  balloons,  straws,  rolls  of  tape,  and  scissors  and-put  them  on  a  supply 
table.    FPfteen  balloons  will  be  needed  in  this  lesson.    Have  the  five  extra  bal- 
loons available  In  case  some  break.     If  you  collect  double  the  number  of  balloons, 
yoo  will  have  enough  for  the  next  lesson,  too.  4 

Cut  J5  pieces  of  string  that  are  5m  C5£  yds.)  long  andput  them  with  the  other 
'materials.    Collect  either  the  twist-tiees  or  paper  clips..    You  will  find  that* 
twlst-tles  work  better  and  are  easier  for  the  students  to  use  to  close  the  ends 
of  the  balloons  than  paper  clips.    Papdr  dtps  tend  to  cause  the  opening  of  the 
balloon  to  stick  fogether^and  weaken  during  the  activity.    Also,  the  balloon  is 
more  likely  to  be  punctured  by  a  paper  clip  than  by  a  twist-tie.     If  you  collect 
double  the  number  of  twist-ties,  you  will  have  enough  for  the  next  lesson,  too.  % 

Clear  an  area  in  the  room  where  the  students  can  test  ^heir  rockets. 

TEACHING  SUGGESTIONS: 

1.  Have  the  students  turn  to* page  ]]$  and  read  through  the  lesson  to  find  out  how 
they  are  going  to  use  the  force  that  moving  air  causes.    Teacher  may  paraphrase. 

2.  Divide  the  students  Into  pairs,  and  explain  that  each  pair  will  ma*e  a_  rocket  system 

5.     Send  several  pairs  of  students  to  the  supply  table  to  get  their  materials.  'Explain 
that  they  should  cut  off  a  piece  of  tape  about  5  cm  (2  in.)  Jong  and  stick  the  end 
of  it  to,  their  desk  until  they  are  ready  to  Use  it. 

4.  ,Have  the  students  make  their  rockets,  but  caution  them  to  wait  until  everyone  has 

finished  before  testing  them.  * 

.  ■} 

5.  Caution  the  students  against  carelessly  playing  with  the  balloons.    Remind  them 
that  someone  can  get -hurt.  v 

6.  <  Point  out'the  area  that  you  have  cleared  for  the  students  to  test  their  rockets. 

Make  a  chalkmark  on  the  floor  wherfe  the  students  are  to  stand  when  they  release 
their  rockets. 

7.  Have  one  pair  of  students  at  a  time  test  their  rockets  while  the  rest  of  the  class 
observes.    The  students  will  probably  find  that  a  rocket  works  best  when  one  stu- 
dent holds  the  galloon  closecf  just  above  the  tw/ist-tie  while  the  other  undoes  the 
twist-tie.    The  first  student  than  releases  the  balloon* 

8.  Have  each  pair  of  students  pl,ace  an  object  such  as  a  book  to  mark  how  far  their 
rocket  traveled.  .The  students  will  then  be  able  to  determine  later  whose  rocket 
went  farthest. 

9.  Have  the  students  discuss  the  italicized  questions.    Be  sure  they  understand  that 
the  pushing  force  caused  by  escaping  air  makes  their  rockets  nfly.fl 

10.  Discuss  the  numbered  questions  with  the  students. 

11.  You  may  want  to  review  or  introduce  the  term  variable  at  this  time.  .Students  who 
have  done  the  fourth-level  Unit  Exploring  Energy  will  probably  remember  that  a 
variable  is  something  in  a  system  tjiat  can  or  is  likely  to  change.    At  fourth 
level,  the  students  learned  about  variables  in  sound  and  heat  systems  and  in 

v 
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.  * 

electric  circuits.    The  term  is  reviewed  in  the  first  cluster  of  Part  C  of  this 
unit,  on-  page  132.  *  * 

AskyHie  students  what  variabl  esjt-here  ar*e  in  their  rock**  systems.  "The  variables 
they  isolate  wM  I  probably  include:  the  tautness    of  the  string;,  the  angle  of 
the  string;  the  size  of  the  inflated  balloon/  the  width  of m  the  balloon  stem;  the 
length  of  the  straw. 

13.  Have  the  students  analyze  theNnost  successful   long-d  fetance  rocket  systems,  to 
determine  if  the  students  who  made  them  controlled  the  same  variables.    Have  them 
analyze  the  most  reliable  systems, a>l  so.    Have  the  students  test  the  variables  they 
can  identify  to  find  out  if  they  caTi,  by  control  Ting  the  variables,  make  a  rocket 
go  the  maximum  distance  possible  and  make  it  go 'the  same  distance  on  every  try. 

» 

14.  Have  the  students  store  their  rocket  systems  'in  a  safe  place.    They  will  use  them 
again  in  the  next  lesson.    The  scissors  and  tape  also  will  be  used  again  in  the 

*next  lesson. 

DESIRED  LEARNING  OUTCOME:    Ability  to  make  a  balloon  rocket  and  describe  how  the 

force  caused  by  escaping  air  makes  the  rocket  move. 
****************************************^^ 

cr 

DEVELOPMENT:    2B-2    Forces  in  Gases> 

Page  T-203/S- 119    ffidinq  A  Return  Rocket  (40  min.) 
% 

PURPOSE:    Use  the  force  of  escaping  air  to  make  a  balloon  rocket  travel  back  to  its 
starti  ng  poi nt . 


Language  Cards/Key .Signs 
ba I  loon  fbcket 
return  rocket 

Identification  Cards 


ADVANCE  PREPARATION:    Materials  -  Have  the  following  for 
~,  .  each  pair  of  students: 

-  1  bal loon 

-  twist-tie  or  paper  clips, 
j  umbo 
sci  ssors 

Ai  so  have  on  hand: 

-  masking  tape 

-  rockets  from  Making  A  Rocket  on  page  118 

-  extra  balloons  in  case  some  break 

TEACHING  SUGGESTIONS: 

1.  Divide  the  students  into  the  same  pairs  as  before. 

2.  Have  the  students  turn  to  page  119,  read  through  the  lesson,  and  look  at  the 
pictures.    Teacher  may  paraphrase.  . 

3.  Be  sure  /he  students  observe  where  the  straw 'and  string  and  pieces  of  tape  are 
placed  as  well  as  the  direction  of  the  tied-end  of  each  balloon. 

•4,    Have  the  pa4rs  of  students  get  their  rockpts,  a  new  balloon,  a  twist-tie',  scissors, 
and  a  piece  of  tape  from  the  supply  table  and  begin  to  work.  x 


Caution  the  students  against  carelessly  playing  with  the  bal loons .  Remind  them 
that  someone  can  get  hurt.  ' 


105 


483 


6.  Have  the  students  go  a  few'at  a  time  to  test  their  rockets.    Be  sure  they  know 
they  are  to  first  observe  rfhat  hapber^  when 'they  release  the  air  in  one  balloon" 
at  a  time.    Then  they  are  to  observe  what  happens  when  they  release  the  air  in 
both  balloons  at  the  same  time.'  • 

7.  Explain  that  it  will  be  difficult  to  release  their  rockets  at  the  same  time  if  . 
tfiey  have  to  undo,  the,  twist-ties.     It  will  -be  easier  if  they  hold  the  balloons  by 
the  stems  and  release  them  on  signal.    They  should' leave  the  twist-ttes  on  only 
whjle  making  the  system.        .  ~" 

9 

8.  Discuss  the  italicized  question.    Ask  if'the  results  would  be  the  same  if  the 
rockets  were  positioned  "nose  to  nose"  /end  without  opening  to  end  without  opening), 
(No,  the  balloons  would  rioY  move.  )  •  ¥ 


•9.    Discuss  the  numbered  questions  with  the  students. 

*  -        •  s  * 

V 

10.    Have  each  pair  of  students  carefully  separate  the  two  balloons  in  their  rocket 
systems.    Using"T^he  balloon  that  is  in  better  condition,  have  them  reconstruct 
the  original   balloon  rocket  with  a  string.     Store  tne  rockets  for  tfse  in  the  next 
lesson.  '  r 

DESIRED  'LEARNING  OUTCOME:    Ability  to  describe  how  they  us&d  the  f9Pbe*"of  escaping 

air  to  tmake  a  rocket  move  'back  and  forth  or  remain  sta- 
tionary. ^ 

************* ****************************?  ****  ***********  *XXX*XXXXXXXX*:X*XXXXXXX*XXXXX 

\  . 

DEVELOPMENT^    2B-2    Forces  Fn  Gases  m 

'Page  T-204/S- 120    Caffying  A  Loader?  min.)  <k 

/\  I 

PURPOSE:    Find  out  how  the  addftion  of  a  load  to  a  bal'loon  rocket  affects  the  motion 
of  the  rocket.  .  t 


ADVANCE  PREPARATION:    Materials  -  1  metal  washer  for  each 

Dai  r  of  students 


Identification  Cards 


' -  maski  ng  tape  H 
^'-""rockets  from -Ma  king  A 
Rocket,  page  118 
-  a  collection  of  small 

objects  such  as  paper  clips,  markers,  erase'rs,  coins, 
•pencils  or  ballpoint  pens  • 


Language  Cards/Key  Signs 
Toad 


TEACHING  SUGGESTIONS: 


1.  Introduce  the  lesson  by  telling  the  students  that  they  changed  their  original 
rocket  systems  by  adding  a  second  rocket,    They  wili  now  change  it  by  adding  a 
load. 

2.  Divide  the  students  into  the  same  pairs  that  have  been  working  .together. 

.  %i 

3.  Have  the  students  turn  to^page  120,  read  the  lesson,  and  study  the  pictures.  Teacher 
may  paraphrase, 

4.  Have  the  students  get  their  rockets  and  one  washer. 

106 


484 


,45.    Have  tffe  students  do  the  lesson  through  the. first  itai icizecTquestion.    Most  stu- 
dents will  probably  tape  the  washers  flush  onto  the  balloons.    Some  may  think  of  > 
suspending  the  washers  from  the  balloons, 

6.    Send  a  few  pairs  of  students  at  a  time  to  test  the  rockets. 
>  » 

lj.  %  Discuss  the  italicized  questions  with 'the  students.    Their  answers  are  likely  to 
vary.  <  - 

f  ♦ 

8.  Have  each  pair  of  students  choose  an  object  from  the  supply  table  and  do  the  second 
part  of  -^he  lesson  as  far- as*  th<|  numbered  questions. 

9.  Have  students  take  turns  assembling  a  collection  of  objects  equal   in  total  weight 
to  one  large  washer.    Ave  them  use  two  spring  scales  to  balance  the  objects  and 
the  washer.    Have  some»irs  use  bulky  objects  such4  as  folded  paper  shapes  or 
streamers  and  then  comp^e  their  results  with  oairs  that  used  marbles,  erasers, 
or  other  compact  objects; 

10.    Discuss  the  last  italicized  question  and  the  nJtabered  questions  with  the  students! 
3e  certain  to  discuss  all  the  tfariaoles  that  effected  how  well  their  rockets  carried, 
loeds.    Weight  is  clearfy^  a  variable,  but  some  students  will  also  be  able  to  con- 
clude that  bulky  loads  do  not  travel  as  far' because  of  greater  resistance. 
<*  .  * 

DESIRED  LEARNING  OUTCOME >    Ability  to  descri.be  how  the'weight,  shape,  and  bulkiness  of 

the  load  and  the  way*  in  which  the  load  was  attached  affec- 
ted the  motion  of  their  rockets. 

**********************************^ 

^    '  .     -  ■•->■* 

APPLICATION:    2B-2    Forces  in  Gases 

Page  T-205/S-121    Rocket  Action  (30  min.) 

r  — 

in  l^arnac 
motion  of  rockets  iri^darffr  space, 

\ 

ADVANCE  PREPARATION:    MaMrials.-  none. 


PURPOSE:    Apply  what  has  been  l^armid  ab6ut<Lthe  forces  produced  by  escaping  air  to  the 


TEACHING  SUGGESTIONS: 
1 


Language  Cards/Key  s\qns 
balanced  force 
unbalanced  force 


Identification  Cards 


3. 
4. 


Have  the  students4  I  ooJ<  at  the  picture  of  the  balloon 
with  arrows.    Review  the  use  of  .arrows  to  show  the  4 
.direction  and  amount  of  forces. 

i 

Review  the  concepts  of  balanced  and  unbalanced  forces,  making  sure  the  students 
understand  that  balanced  forces ^€a^s<*  neither  motion  nor  change  of  motion  and  un- 
balanced forces  may  cause  either.    Ask  the  students  whether  balanced  or  unbalanced 
forces  caused  their  balloon  rockets  to  move.  .(Unbalanced.) 

Have,  the  students  turn  to  page  121  and  do  the  lesson.    Teacher  may  paraphrase. 

Discuss  the  italicized  questions  that  deal  with  the  balloon  rockets  in  air. 

Dr^w  a  diagram  on  the  chaJ  kboard  .slmi  lar  to  the  one  on  page  121,  omitting  the 
arrows  and  paper  clip  in  the  top*  bal  l-oon .  .    .  ; 
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6.  Ask  a  student  to  go  to  the  board  and  draw  arrows  inside  the  balloon  to  show  the' 
unbalanced  forces  in  the  balloon.  Be  sure  that  shorter  arrows  are  used  to  show 
air  escaping  from  behind  the  balloon  (open  end)  and  that  longer  arrows  are  used 
to  show  air  pushing  primarMy  on  the  "nose"  of  the  balloon  (other  end). 

7.  Have  the  students  discuss  the  rest  of  the  rfa'licized  questions  and  the  numbered 
questions. 

DESIRED  LEARNING  OUTCOME:    Ability  to  comoare  the  cause 'of  motion  in  their  balloon 

rockets  and  rockets  in  space  on  the  basis  of  the  unbal- 
anced forces  of  air  inside  both  rockets. 

EVALUATION:    2B-2    Forces  in  Gases 

Page  T-206/S- 122" Ba I  loon  Watching  (30  min.) 

PURPOSE:    To  evaluate  the  students1  performance  in  relation  to  the  following  objectives 

1.  Identifying  which  of  2  balloons  of  different  volumes  would  be  easier  to 
hold  under  water. 

2.  Identifying  which  of  2  balloons  of  different  volumes  would  travel  faster. 

3.  Identifying  whifeh  of  2  balloons  would  travel  farther  on  'the  basis  of  the 
of  the  weight  of  their  loads.  #  ^ 

4        4.     Identifying  which  of  2  bajboons  would  rise  higher  on  the  basis  of  their 
shapes  and  the  weight  of^meir  loads. 

ADVANCE  PREPARATION:    Materials  -  paper,  pencil,  textbook 

TEACHING  SUGGESTIONS: 

1.  Have  the  students  turn  to  page  122  and  read  through  the  lesson.    Teacher  may  para- 
Dhrase  text  and  questions. 

2.  Have  the  students  Droceed  with  the  lesson  when  you  are  certain  that  they  under- 
stand what  they  are  to  do. 

3.  Go  over  the  responses  with  the  students  when  they  have  completed  their  work. 

4.  You  may  wish  to  let  them  correct  their  own  paoers  so  that  they  od^va  I  gate  their 
own  progress .  .  .   _  ~ 

5.  Collect  the  papers  so  that  you  can  eval uate  feach  individual's  progress.     If  a 
student  correctly  responds  to  alf  or-most  of  the  questions,  you  may  assume  that 

he  or  she  has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to 
the  next  c I uster.  •  *  N 

*********************************^^ 


108 


L^vel  5  Unit  2  Forces 
part  B  Liquids  and  Gases,  Lesson  C faster  2B-3 


Page 

Teaching  Strategies 

T-212 

Introduction 

T-213 

Deve lopment 

Deve lopment 

T-216 

Deve lopment  - 

T-218 

Deve lopment 

T-219 

App 1 icat ion 

T-220 

Evaluate  on* 

Lesson  Title 


What  \s  Volume 
Li  qui  d  Vol umes 
Fi ndi  ng  VoTumes 
Volumes  of  Sol  ids* 
Weighing  Water 
Volume  and  WeFgkt 


Teaching  Time 
Suggested 


30-35 

min. 

35 

min. 

45 

min. 

30m  i  n 

/50  min. 

^  AO 

min . 

20 

min . 

NOTE:    *Lesson  Volumes  of  Solids  may  be  done  over  a  2  day  period.    Wrap  Up  has  been 
omitted  from  this  cluster. 

B.    MATERIALS:    Add  the  fo I  lowing  .to  the  Materials  List  on 'page  T-209  - 

-  1  set  of  30  cubes,   1  cm  x  1  cm  x  1  cm  each 

-  copy  of  chart  on  page  129;  can  either  be  on  a  transparency  board 

FILMSTRIP-  INFORMATION:    Filmstrip  Set  XVI,  Pushes  and  Pulls  is  appropriate  for 

use  in  this  .unit. 


INTRODUCTION:   .Lesson  Cluster  2B-3  Volume 

Page  T-212/S- 123    What  is  Volume? 


C30-35  min. ) 


PURPOSE: 


Review  or  introduce  the  concept  of  volume  as  a  measure  of  space  occupied. 


Language  Cards/Key  Signs 
vol ume 

cubic  centimeters 
cube 

Identification  Cards 


ADVANCE  PREPARATION:  «^ 
Background  Information  -  Volume  is  the  measure  of  the 
amount  of  space  that  a  solid,  a  liquid, 'or  a  gas 
occupies.     In  the  metric  system,  volume  is  measured 
in  liters  (L)  or  in  milliliters  OnL)  and  cubic  centi- 
meters (cm-5).    For  all  practical  purposes,  a  mL  is 
equal  to  a  cm^.    See  Background  Information  in  What 
is  Buoyant  Force?  on  pa§e  T- 189. 

Materials'-  30  cubes  1  cm. x  1  cm  x  1cm; 
see  picture  on  page  123. 

TEACHING  SUGGESTIONS:  ' 

I.     Introduce  tbe  cluster  by  telling  the  students  that  they  are  going  to  i^arn  TOre 
.    about  volume.    Ask  the  students  what  the  term  means  and  how  they  used  vol  urn  in 

'        oTutio  HnHh,         S+udrS+SfK>!jld  rem9mber  +ha+  +he*  used  L  fon^u  Ho 

-^1,^^  Have  them  tu. 
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2.  'Ask  the  students  what  units  of  measurement  they  us^d  to  figure  out  buoyant  force. 

Write        on  tbe  board  under  volume  as  a  reminder. 

3.  Use  the  set  of  30  cubes  to  demonstrate  volume  as  it  was  done  on  pagd  123. 

«  J 

4.  Have  the  students  turn  to  page  123  and  do  the  lesson.    Remind  them^/o  study  the 
.  oictures  careful  My.  ( 

5.  Discuss  the  questions  witk  the  students. 

6.  Be  certain  the  students  understand  that  1  cm^  equals  1  mL.  They  are'^cobably 
familiar  wTtb  the  former  unit.  Also  be  sure  they  understand  that  L  is  a^uch 
larger  measure  of  volume;     JQ00  cm  or  J000  mL    =    1  L.  , 

DESIRED  LEARNING  OUTCOME:    Ability  to  describe  volume  as,  the  fcmount'of  space  that  an 

ohject  occupies. 

*************** ******* ********************* **************** *************************** 


DEVELOPMENT:    Lesson  Cluster  2B-3    Vol ume 

Page  T-213/S-J24    Liquid  Volumes  C35  min.) 

PURPOSE:    Extend  the  concept  of  volume  to  accJrate  measurement  of  the  volume  of  water 
In  containers.,  '   


ADVANCE  PREPARATION: 

Background 'Information  -  It  is  difficult  to  get  an  ab- 
solutely fiat  level  of  water  in  a  glass  container. 
Looked  at  closely,  the  surface  is  curved.    This  curve 
'   is  called  the  meniscus.    The  correct  way  to  read  the 
level  of  water  m  a  glass  container  is  at  the  bottom 
of  the  curve.     In  a  plastic  container,^  there  is 
little  or  no  meniscus. 


Language  Cards/Key  Signs 

liquid  vol ume 

level 


Identification  Cards 


Materials  -  Have  tH£  following  for  each  group  of  2-3  student: 
<  -  2  metric  measuring  containers,  30  mL  and  J 30  mL* 

-  newspaper  * 

-  2-3  ru lers 

x  -  2-3  penci  is 

-  2-3  sheets  of  paper 

*lf  you  are  unable  to  obtain  containers  of  the  specified  sizes,  others  may  be 
used  as  long  as  the  containers  are  calibrated  and  of  two  different  sizes. 


TEACHING  SUGGESTIONS: 

>•    Have  the  students  turn  to  page  124  and  read  the  fir^t  column  to  find  out  how  vol- 
umes of  liquids. are  accurately  measured.    Teacher  may  paraphrase. 

Distribute  the  paper  and  penci  Ls^and  have  each  student  copy  the  chart  in  the  second 
col umn . 

ivide  the  students  into  new  groups  of  2-3. 
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4.  Have  the  students  re.ad  the  second  column  to  find  out  what  they  are  going  to  do. 

5.  Have  the  students  cover  their  desks  with  newspapers. 

6.  Have  the  students  practice  measuring  the  volumes  of  liquids  in  the  containers  be- 
fore they  try  to  find  the  volume  of  the  space  above  the  marking  on  each  container. 

7.  *Let  the  students  devise  their  own  methocjs  for  measuring  the  volume  above  the  mark- 

ings on  the  containers.  They  may  add  (TfeSS'Jred  amoSnts  of  water  from  one  container 
to  the  top,  or  pour  the  Ijquid  above  the  top  mark  into  the  other  container.  • 

'8.    Have  the  students  discuss  the  numbered  questions.  ^ 

9.  Ask  the  students  to  return  the  calibrated  containers  tcythe  supply  tabl'e.  The 
containers  should  be  emptied  and  left  on  the  supply  taole?  ready  for  use  in  the 
next  lesson, „  <  • .     ,  / 

/  - 

DESIRED fcLEARN I NG  OUTCOME:    Ability  to  measure  the  volute  of  water  in  metric  measuring 

containers.  * 
******************************** ****************************************************** 


DEVELOPMENT:    Lesson  Cluster  2B-3  Vol 


ume 


Page  T-214/S-125    Finding  Volumes  C45  min.) 
PURPOSE:    Measure  the  volume  of  uncalibrated  containers  in  this  lessons. 


ADVANCE  PREPARATION:  Materials  -  For  each  group  of  2-3  stu- 
dents have  the  following: 

-  2  metric  measuring  oon~  - 
tainers,  30  mL  and  130  mL 

-  containers  assorted  in 
size* 

-  2-3  penc  i I s 

*?  •    -  2-3  sheets  of' paper 

-  newspaper 


Language  Cards/Key  Signs 
unmarked  containers 
test  floated 
measured 

Identification  Cards 


*The  students  will  ne^d  a  variety  of  uncalibrated  containers  in  this  lesson.  Try 
to  collect  five  of  each  different  contafner  such  as  paper  cups  of  different  sizes, 
filmstrip  cans,  vials  or  pill  bottles,  shallow  dishes,  and  straws.    Just  be  sure 
that  the  total* col  lection > has  a^varTety  of  shapes  and  sizes.    Each  group  of  2-3 
students  should  have  a  set  of  2-3  containers. 

TEACHING  SUGGESTIONS:     J  .  '  *  * 

1.    Have  the  students  read  the  lesson  on  page  125.    Teacher  may  paraphrase. 


2.  Divide  the  class  into  groups  of  2-3.  N 

3.  Distribute  one' measuri ng  container  and  a  set  of  uncalibrated  containers  to 
group,  as  well  as  paper,  pencils,  and  rulers. 


ebch 
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4.    Have  the  students  copy  the  chart  on  page  125.    ^ave  them  write  in  the  rTames  of  the 
containers  in  their  sets.  x 
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5.  Have  someone  from  each  group  get  newspapers  from  the  supply  table  and  cover  the 
group's  working  area.    Have  another  student  from  each  group  get  the  groups  supply* 
of  water. 

6.  Have  the  students  do  the  lesson.     If  necessary,  the  teacher  may  work  along  with  the 
students  and  demonstrate  what»is  to  be  done.     ffemind  them  -f i rst  to  estimate  the 
volume  of  a  contai  nen  and  then  measure  it.  * 

7.  Let  the  students  experiment  with  different  methods  of  measuring  vo!umes«of  the  , 
containers.    Methods  will  probably  include  filling  the  containers  with  water  from 

,  a  calibrated  container.    Students  occasionally  submerge  containers  ups^de-dowfi  in 

a  calibrated  container  partially  filled  With  water  and  measure  the  change  in,  the 
water  level  .  ■  , 

8.  Discuss  the  numbere'd  questions  with  the  students.    Have  them  compare  volumes  for 
common  containers  using  their  charts.    Also  have  them  discuss  how  close  their  esti- 
mated volumes  were  to  their  measurements .  ' 

DESIRED  LEARNING  Oyj£gME:    Ability  to  measure  the  volumes  of  several  uncalibrated  con- 

tainers. 

********* ******************* ******************** **************** *********************** 

fi  DEVELOPMENT:    Lesson^ CI uster  2B-3    Vo I ume 

Page  J-2 16/S- 126 '  Vol ume  of  Sol  ids  (30  min./50  min.) 

^  PURPOSE:     Extend  what  has  been  learned  about  measuring  volunr^s  of  liquids  to  the 
measurement  "of  volumes  of  solids. 


PREREQUISITES:    Ability  to  muliply  3  numbers  together,  a<rin2x6x4  =  ? 
Ability  to  subtract  2  and  3  digit  numbers. 
Ability  to  estimate  volumes. 


ADVANCE  PREPARATION:  Materials 


-  For  each  group  of  2-3 
students  have  each  of  the 
fol low! ng: 

1  set  of  2  measuring  con- 
tainers, 30  mL  and  130mL 
v-  newsp&Der 

-  2-3  ru I ers '  * 

-  1  sdt  of  assorted  objects* 

-  2-3  small   lumps  of  model- 
ing clay 

-  2-3  sci  ssors  * 

-  2-3  pieces  of  paper  and 
penci I s 

-  also  have  masking  tape  on  hand 


Language  Cards/Key  Signs 
so! ids 
vo  I  ume 
di  sp laces 

length  '  • 

wi  dth 
height  ' 
regu I ar  sol  i  d 


Identification  Cards 


/ 


*The  students  will  need  a  variety  of  objects.    Try  to  collect  four  each  of  such 
objects  as  hard-boMed  eijgi,  plastic  and  hollow  table-tennis  balls,  marbles,  and 
small  rocks.    Try  to  provide  the  students  with  objects  of  various-shapes  and  sizes,, 
some  of.  which  will  float.    Each  ofthe  2-3  groups  of  students  should  have  four  ob- 
jects.        ,  t 

Put  the  set  of  objects,  paper,  pencils,  rulers,  newspapers,  tape,  scissors,  wash- 
ers, and  measuring  conta i ners -on  the  supply  table. 

Divide  the  modeling  clay  into  30  lump's.    The  lumps  should  not  be  any  particular 
shape.    The  students  form  shapes  with  the  clay  in  the  lesson. 

112 
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TEACHING,  SUGGESTIONS:  m     '  / 

1.  Have  the  students  turn  to  p'age  126  and  read  the  introductory  paragraph.  Teacher 
may  paraphrase. 

2.  Explain'to  the  students  that  they  will  "first  use  pictures  to  find  volumes  of  solids 
K     .    in  both  ways  discussed. 

_3.  Have  the  students  read  the  rest  of  page  126  and  answer  al I  the  questions.  Teacher 
may  paraphrase.  Explain  that  a' regular  solid  has  straight  or  flat  sides  and^so  it 
can  be  measured  with  a  ruler. 

4.  Discuss  the  first  italicized  qufestion  with  the  students.    Write  the  -formula  length 
x  < width  x  height  =  volume  on  the  chalkboard.    Ask  the  students  If  they  could  use 
the  formula  for  finding  the  volume  of  the  rock  in  picture  B.     (The  formula  will 
not  work  for  irregularly  shaped  objects.)  •  1 

5.  Have  the  students  give  their  responses  to  the  second  italicized  question.    Be  sure 
they  understand  that,  to  find  the  volume  of  an  object  by  water  in  the  container 
without  the  object  in  it  from  the  volume  of  the  water  with  the  object  in  it. 

6.  Discuss  the  italicized  question  about  finding  the  volume  of  an  object  that  floats. 
The  students-wN  I  probably  remember  that,  in  What  is  Buoyant  Force?  on  page  111, 
they  used  the  formula  for  volume,    Itowever,  remind  them  that  they  used  the  formula 
to  find  the  volume  of  the  /water  that  was  dfsD laced  by  floating  boats,  not  to  find 
the  volume  of  the  boats.    They  could  use  the  formula  because  ;t,he  length  and  width 
of  the  boats  and  how.  far.  they  sank  into  the  water  could  be  measured. 

7.  Let  the  students  give  their  opinions  about  finding  the'voiume  of  %  floating  object. 
Tell  them  that  tJney  will  have  an  opportunity. to  experiment  with  volumes  of  floating 

%      objects.     If  there  isn't  time  row  for  experimentation,  end  today's  lesson  here.  * 

8.  Have  the  students  read' page  127.' 

9..    Divide'the  students  into  groups  of  2-3. 

Distribute  2-3  lumps  of  clay,  2-3  washers,  a  set- of  four  other  objects,  paper,  pen- 
cils, and  rulers  to  each  group.  » 


10, 


11.  ''Have  the  students  copy  the  chart  on  page  127  and  write  in  the  names  of  the  objects 
,  you  have  given  them. 

* 

12.  fteve  someone  from  each  group  get  newspapers  from  the  supply  table  to  cover  the  work- 
ing area.    Have  others  get  admeasuring  container  and  the  supply  of  water.  * 

13.  Have  the  students  begin.    Remind  -fchem,  first  to  estimate  the  volume  of  a  container 
and  then  to  measure  it.  *  -  *  «  .  f 

14.  Let  the  students  experiment* with  different  methods  of  finding  the  volume  of  an  ob- 
ject that  floats.    Help  those  who  have  difficulty  with  such  questions  as:  What  is 
the  problem  that  you  are  having  with  the  object?    (It  floats.)    What  do  you  want 
it  to  do?    (Sink.)    Could  you  use  any  of  the  other  objects  to  solve  the  problem? 
(Yes,  add  clay  to  make  it  sink.)      Be  sure  the  students  understand  that  thfey  must 
subtract  th6  vo|ume  of  the  clay  from  the  volume  of  the  object  and  clay  to  find  the 


volume  of  the  object. 
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15.  Have  the  student  use  a  small  piece  of  tape  to  hold  thetclay  on  the  object  if  the 
clay  wi  I  I  not  stick  to'  it  by  i tsel  f . 

16.  Let  the  students  experiment  to  frnd  ways  to  find  the  Volume  of  small  objects  that 
do  not* displace  enough  water  to  measure. §   Some  will  probably  figure  out  that  they 
must  measure  the  volume  of  several  of  the  objects  and  then  divide  by  the  number<of 
objects  to  get  the  Volume  of  one. 

<   -  *  '  ' 

17.  Discuss  the  numbered  questions  with  tt^  students.    Have  them  compare  volumes  for 
common  objects  using  their  charts.    Also  have  them  discuss  the  accuracy  of  their 
estimations.    Be  sure  the^tudents  understand,  in  discussing  question  3  that  chang- 
ing the  shape  of  a  clay  object  will  change  neither  its  volume  nor  its  mass.  - 

DESIREO  LEARNING  OUTCOME:    Ability  to  compute  thi  volume  of  a  regular  solid  and 

measure  the  volume  of  an  irregular  solid  by^ water  dis- 
placement. * 

************************** *******  **********j**********  ********************************* 

*  * 

DEVELOPMENT:     Lesson  Cluster  2B-3  Volume 

Page  T-218/S- 128    Wei qhi nq -Water  (40'  min. ) 

PURPOSE:    Extend  what  has  been  learned  about  measuring  volume*  to  the  comparison  of 
different  volumes  and  weights  of  water. 


ADVANCE  PREPARATION:    Materials  -  For  each  group  of  2-3  stu- 
dents have  the  following: 

-  2-3  pieces  of  paper 

-  2-3  penci I s 

-  1  set  of  measuring  con- 
tainers, 30mL  and  130  mL 

-  2-3  rulers 

-  newspaper 

-  1  spring  scate 

/ 

j  1  paper  cup,  8  oz. 
'  -  2  jumbo  paper  cl ips 


Language  Cards/Kay  Signs 

weighing 

we  i  ght 

vo  I  ume 

water 

newtons 


Identification  Cards 


r 


TEACHING  SUGGESTIONS:  V 
1 


2. 
3. 
4. 
5. 


Write  the  term  weight  on  the  chalkboard  and  ask  ttfe  students  what  the  meaning  of 
the  term  is.    They  will  probably  remember  weight  as  the  force  of  gravity  on  an 
object. 

Have  the  students  read  column  one  on  page  128.    Teacher  may  paraphrase. 
Divide  the  class  into  groups  of  2-3. 

Have  the  groups  get  their  materials  at  the  supply  table.  ' 


r 


Let  each'group  make  their  weighing  bucket,  following  the  directions  on  page  128. 
Teacher  may  demonstrate  if  necessary. 

Students  should  read* the  first  paragraph  in  column  2  and  adjust  the  spring  scale 
to  zero.  -They  may  need- assistance  at  this  point.. 


9 
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7.    Students  should  now  read  the  next  paragraph  and  complete  the  activity. 

.8*    Have 'the  students  return  all  the  materials  to  the-supply  table"  as' they  complete 
the  measurements.  ,  • 

♦ 

9.    Have  the  members  of  each  group  compare  their  charts  and  discuss  the  questions. 

10.    Ask  the  students  to  look  at  their  charts  to  see  if  th'ey  can  find  a  relationship! 
between  the  volume  and  weight  of  water.     If  the  students  do  not  discover  the  re- 
lationship between  the  volume  and  weight  of  water,  write  the  following  on  the 
chalkboard  to  help  them: 

100  mL  water  weighs  about  IN  > 
^  50  mL  water  weighs  about  0.5N  'V 
*  *    Further  their  understanding  by  also  copying  the  data  from  their  cMrts  on  the 
board.     Let  the  students'anal yze  the  relationship  of  the  volumes  and  weights  of 
water.  s 

DESIRED  LEARNING  OUTCOME:    Ability"  to  measure  the  volume  and  weight  of  different 

e  amounts  of  water  and  describe  the  relationship  between  , 

the  volumes  and  weights. 

APPLICATION:    Lesson  Cluster  2B-3  Volume 

Page  T-219/S-129    Volume  and  Weight  (20  min.) 

PURPOSE:    Apply  what  has  been  learned "cd^ut  the  proportional  relationship  of  the 

vo.lume  and  weight  of  water  toWhe  proportional  rei^gbnship  of  volumes  and 
weights  of  other  liquids. 

ADVANCE  PREPARATION:    Materials  -  Make  a  copy  of' the  ch3f<t 

on  page  129  on  a  trans- 
*■  parency  or  the  board. 

TEACHING  SUGGESTIONS:      *  * 

1.    Review  the  concept  that  equal  amounts  of  water  weigh 
the  same,  but  different  volumes  of  water  have  differ- 
ent weight.    Also  review  the  proportional  rela- 


Language  Cards/Key  Signs 

vol ume 

weight  ' 

double 

equa  I 

Identification  Cards 


tionship  of  the  volumes  and  weights^of  water.       s  "  W 

•    '\  #  \    .  *  ' 

2.  Explain^that  in  this  lesson  they  are  going  to  find  out  if  the  volumes  and  weights 
of  other  liquids  have  the  same  relationship. *  r 

3.  H^ve  the  students  read  column  ov\€  on  page  129.    Teacher  may  paraphrase. 

4.  Discuss  the  questions  as  a  group,  referring  to  thetchart  on  the  transparency  or 
board."  -  , 

5.  ,  Have  students  who  are  interested  measure  and  compare  the  volumes  and  weights  of 

different  liquids  qx\  their'own.    Tell  them  that  theiV  results  foay  vary  depending 
do  the  brands  of  iiqui.ds  that' they  use.    Let  the'students  borrow  the  necessary 
equipment  to  do  the  tests  at  home  or  have  them  bring  in  various  liquids  to  do 
the  tests  as  a  free-time  activity.  « 

DESIRED  LEARNING  OUTCOME:    Ability  to'State  from  data  on  a  chart  that  when  the  volumes 

of  different  liquids  are  doubled,  their  weights  are  also 
doubled.  , 


^  Level  5    Unit  2  Force* 
Part  C    Simple  Machines,  Lesson  Cluster  2C-1 


A.    CLUSTER  OUTLINE: 


Page 

Teachmg  Strategies 

Lesson  Title 

Teaching  Time  , 
Suggested 

T-226 

\ 

Introducti  on 

Making  Things  Move 

40  min. 

T-228 

Development 

What  Makes  Things "Move? 

40  ^mir>. 

T-229  * 

Development 

Friction 

35  min. 

T-230 

Development  % 

Changing  Direction 

50  min. 

T-232 

Development 

The  Incl ined  Plane 

20  m  i  n . ' 

T-233 

App! icat ion 

Incl ined  Planes 

25  min. 

T-254 

Appl ication 

Wedges 

30  min. 

T-235 

Evaluation 

Comparing  Forces 

30  min. 

m 

B.    MATERIALS:    Add  the  f ol lowingrtcu#he  Materials  List'  on  page  T-223: 
-2  blocks  of  wood// any \size  will  do 
-magnifying  gla$6          \v  \ 

•  •* 

i 

FILMSTRIP  I NFORMATJpN :    Fi  Imstrjp  Set  XVI,  Pushes  and  Pulls,  is  appropriate  for 

- use  in' ^ftisTmit . 
,  i 

INTRODUCTION:    Lesson  Cluster  2C-1    Pitting  Forces  to  Work 

Page  T-226/S-132    Making  Things  Move  (40  min.)  - 

PURPOSE:     introduce  the  concept  th£t  changes  in  variables  can  alter  motion  in  systems 

Materials  -For  each  group  of  2-3 


ADVANCE  PREPARATION: 


Language  Cards/Key  Signs 
variable 
system 
move 
change 
movement 


students  have  the^fo! lowing: 
-1  spring  scale 
-2  or  3  jumbo  paper  clips 
-I  set  of  objects  fr$m  the  ' 
v  l  classroom* 

-2-3  sheets  of  paper  and  9 

penci Is 
-1  scissor/s 

*.Each  group  should  have  2  or  3  objects  so  that  each  student  has  an  opportunity  to 
test  one.    Either  collect  sets  of  such  objects  as  books,  notebooks,  staplers, 
paper  punches,  large  tape  dispensers    and  small  rocks  or  let  the  students  in 
each  group  experiment  with  objects  of  their  owa  choosing.    The  sets  of  objects 
do  not  have  to  be  the  same. 

^"^ACHING  SUGGESTIONS:  % 

.  1,     Introduce  the  cluster  by  telling  the  students  that  they  are  going  to  use  forces 
to  move  objects. 

2.    Have  the  students  turn  to  page  132  and  read  the  introduction  to  find  out  how 
movement  in  a  system  can  change.    Teacher  may  paraphrase. 
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.  3>  Be  sure  the  students  understand  thai  a  variable  is  any  property  of  a  system 
that  can  be  changed.     If  a  .variable  changes,  \he  systerrtchanges.  v 

4.  Have  the  students  i?ead  the  rest  of  page  132  and' answer  the  questions  about 
the  picture.    Teacher  may  paraphrase.- 

5.  Discuss  the  questions  with  the  students.    Help  them  understand  that  changes 
in  such  variables  tin  the  bicycle  system  as  the  loaded  basket  or  the  surface 
or  incline  of  the  road  would  change  the  amount  of  force  needed  to  move  the 
bicycle  system. 

6.  Introduce  the  second  part  of  the  lesson  by  telling  the  students  that  they  are 
going  to  measure  forces  needed  to  keep  objects  moving. 

7.  Have  the  students  read  through  the  directions  on  page    133  and  make  sure  that 
they  understand  what  they  are  going  to'do. 

8.  Divide  the  class  into  groups  of  ?  or  3.  «* 


Have  the  groups  go  to  the^sup^ly  tabl.e  one  af  a  time  to  get  a  spring  scale, 
2-3  paper  clips,  a  strip  oi-tape,  two  sheets  ofj  paper  and  two  pencils.  Have 
them  either  get  a  set  of  objects  that  you  jjoWeoted  or  let  them  choose  their 
own.  .  „  <    r-  -^f**-- 


1Chx  Remind  the  students  to  copy  the  chart  before  beginning  the  experiments.  Make 
sure  that  they  have  a  level  surface  on  which  to  put  the  objects  that  they  test. 
Also  make  sure  the  students  understand  that  the  reading  they  want  is  of  the 
force  required  to  keep  the  object  moving,  at  a  constant  speed.  \ 


ll.     It  may  be  helpful  to  demonstrate  the  activity  to  the  students  before  they  begin. 

*    12.    Discuss  the  questions  with  the  students.    Have  them  compare  the  results  of  tests 
for  common  objects  using  the  information  on  .their  charts.    The  students  should 
,not  be  expected  to  list  every  variable. 

13.  Commend  any  students  who  observe  that  the  force  needed  to  start  an  object 
moving  is  greater  that  the  force  needed  to  keep  it  moving.    Tell  them  that  they 
will  experiment  further  with  this  Idea  in  the  next  lesson. 

14.  Have  the  students' look  at  their  charts  to  find  which  objects  .requi red  a  foi^e 
of  1-2. 5N  to  pull  them.    Collect  one  of  these  objects  from  each  group  and 
put  them  in  a  special  place  for  use  in  the  next  lesson. 

DESIRED  LEARNING  OUTCOME:'  Abi  I  It><ho  name  some  variables  in  a  moving  system  and' 

*-  measure  the  force  necessary  to  move  objects. 

******************************^ 

DEVELOPMENT:    Lesson  Cluster  20- 1    Putting  Forces  To  Work 

Page  T-228/S- 134    What  Makes  Things  Move?  (40min.) 

PURPOSE:    Extend  the  investigation  of  the  variables  that  affect  motion  to  the  concept 
,  that  it  requires  more  force  to  set  an  object  in  motion  than  to  keep  it  in 
motion* 


i 
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ADVANCE  PREPARATION:    .Materials  -E^ch  group  of  2  or  3„stu- 
'  dents  will  need  the 


Language  Cards/Key  Signs 
variable  > 
force  . 
smoothness 


OH 


fol lowing: 
-1  spring  scale 
-1  jumbo  paper  clip' 
-scissors 

-2  pieces  of  waxed  paper 

-2-3  pieces  of  paper  and  pencils  % 

-1  object  from  Making  Things  Move 

(See  Teaching  Suggestion  14  from  that  lesson) 
-a  piece  of  'masking  tape 


TEACHING  SUGGESTIONS: 


1.  Tell  the  students  that  they  are  going  to  learn  more  about  how  variables 
affect  moving  objects. 

2.  Divide  the  class  into  groups  of  2  or  3, 

3.  'Have  the  students  turn  to  page  134  and  read  to  the  end  of  the  italicized 
"questions,  answering  the  questions  when  they  come  to  them.    Teacher  may 
paraphrase, 

4.  Let  the  students  express  their  own  opinions  in  discussing  the  questions. 
Explain  to  them  that  they  will  have  an  opportunity  to  test  their  ideas  in 
the  second  part  of  the  lesson. 

/  •  - 

5.  Have  each  gfoup  go  to  the  supply  table  to  get  materials:  a  spring  scale,  ^ 

a  paper  clip,  a  strip  of  tape,  2-3  pencils,  23  sheets  of  paper,  two  pieced 
of  waxed  paper,  one  pair  of  scissors,  and  1  of  the  objects  saved  from  the 
*      previous  lesson. 


6.  Tell  the  students  to  copy  the  chart  on  page  134  before  doing  th'e~ experiment. 
-Remind  them  to  read  the  directions  and  explanations  in  their  books  carefully* 

7.  Provide  help  as  it  is  needed.  The  students  can  tape  the  waxed  paper  to  keep 
jit  around  the  objects  during  the  experiment. 

8.  Have  the,  students  discuss  their  findings  in  terms  of  forces.  A  larger  ""force 
Js  needed  to  start  an  object  moving  and  to  'stop  a  moving  system.  Less  force 
is  needed  to  keep  an  object  moving  at  the  same  speed. 

.9.     If  there  is  substantial  disagreement  about  results,  have  students  jdemonstrate 
their  methods  of  doing  the  experiment  while  the  class  watches.    The  class 
may  observe  a  variable  that  was  inadvertently  added  to  the  .system. 

10.    Have  the  students  sav'e,  their  charts  for  use  in  Lesson  3. 

DESIRED  LEARNING  OUTCOME:    Ability  to  describe ^differences  in  the  amount  of  force  . 

needed  to  start  an  object  moving  and  to  keep  it  moving, 
and  to  identify  some  variables  affecting  motion. 
***********************************^^ 


UQ  . 


DEVELOPMENT;     Lesson  Cluster  2C-1    Putting  Forces  to  Work 

Page  T-229/S-135    Friction  (35  min.)  # 

PURPOSE:    Extend  the  investigation  of  variables  that  affect  motion  to  friction  as 
a  force  that  opposes  motion.- 


ADVANCE  PREPARATION: 

Background  Information:    Friction  is  the  force  that 
acts  when  two  objects  or  surfaces  are  jn  contact  or 
rub  against  each  other.    On  Earth,  friction  can  keep 
objects  from  moving  or  stop  objects  that  are  in  motion. 
,.;Jn  space,  there  is  very  little  friction  on  the  outer 
surface  of  a  space  vehicle  because  there-  is  very  little 
matter  opposing  its  motion.     (Of  course/  friction  would 
still  be  produced  by  objects  interacting  inside  a  space 
vehicle.)    A  fprce  is  needed  to  cause  an  object  in  space 
.  to  change  direct [on,  but  no  force  is  needed  to  keep  the 
*     '  object  in  motion. 

Materials  -2  blocks  of  wood,  any  size  * 
-magnifying  glass 
J  -a  piece  of  wax  paper 

TEACHING  SUGGESTIONS:  ' 


Language  Cards/Key  Signs 

iriction 

i  nteract 

 <2  


I.'.   OnSepIgh:  ?35b!°CkS  °f  W°°d  +°  demons+ra+e  2  Ejects  interacting  as  is  explained 

Explain  Sat^M^T  +°  Sh°-W  ^  S+Uden+  +he  rou9hness  °<  ^  surface. 
.   txplain  that  this  roughness  causes  friction  when  the  2  objects  interact. 

3.  Using  the  magnifying  glass,  compare  the  wood  surface  w'ith  the  wax  paper  surface. 

4.  At  this  point,  have  the  students  read  the  introduction  on  page  135.- 

5*^!lTe  +h!  S!uden+f  understand  that  friction  is  a  force  that  acts  when  objects 
^ion1  ^hfob^s.393'0^  ^  ■  -  ^ 

6'    Uavewlnh+  fUHen+S  I63?  +he  r6S+  °f  +he  less<?n  and  ans«er  the  questions.    You  . 
may  want  to  demonstrate  the  interaction  and  friction  again  with  the  blocks 

?'    cZ%sTZ+diSuCUSS  ,the.i+alicrzed  questions,  ask  tITe  students  to  take  out  the 
Then  ask  the  students  to  describe  the  effect  of  friction  in  each  of  tHe  steps! 
8'    p1gVeV?32%+nTf33.deSCribe  +he  effeC+  °f  frf^lon  on  +he  objects^ho^  . 

9.    Discuss  the  numbered  questions  with  the  students.     In  the  discussion  of 

'sNo  inn"    f-S6  TV'9  S+^en+S  real,Ze  +ha+  wi+h°"+  frfe^b  ects  wo^ld 

d     I    ;  et  Il  Y-    ^  °bjeC+S  +ha+  Sl)d  pas+  +he  ed^eToTXr  desks 
would  fall  to  the  floor  because  of  the  force  of  gravity.  " 
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DESIRED  LEARNING  OUTCOME:    Ability  to  describe  friction  as  a  force  that  opposes 

motion.  "  _„w 

***********************************^^ 

•DEVELOPMENT:    Lesson  Cluster  2C-1    Putting  Forces  To  Work 

Page  T-230/S-136    Changes  Directions  (50  min. ) 

PURPOSE:    Extend- the  investigation  of  the  variables  Yhat  affectation  to  comparison-* 
of  forces  needed  to  move  objects  in  different  directions.^- 

ADVANCE  PREPARATION;    Materi  a  1  s  ,-Have  the  following  for  each  group' of  2-3  children: 

-1  spring  scale  ,/*  , 

-1  jumbo  paper  clip  \ 
'  -2-3  pieces  of  paper  and  pencils 

-1  scissors 
-6  metal  washers  - 
-transparent  tape 
-1  set  of  3  thrck  books 
\s  -1  large  thin  book  •  ^ 

TEACHING  SUGGESTIONS: 

1.  Have  the  students  turn  to  page  136  and  read  the  introduction  to  find  out 
what  the  lesson  is  about.    Teacher  may  paraphrase. 

2.  Emphasize  that  they  are  going *to  investigate  forces  needed  to  move  objects 
*  in  different  directions.  "   

3.  Divide  the  class  into  groups  of  2  or  3. 

4.  Distribute  the  paper  and  pencils  and  have  the  students  make  a  chart  'accord i ng 
to  the'directi&ts  in  the^  lesson.  '  ;  ' 

5.  Distribute  washers,  paper  clips,  and  a  strip  of  tape  to  each  group. 

6.  Have  the  groups  make  their  packets  of  washers  according  to  the  direction 
at  the  top  of  column  2r  wfien  they  complete  tbeir  charts.  Tell  them  to  be 
certain  that  there  is  no  tape  sticking  out  over  the  edges  of  their  packets 

that  could  catch  on  a  surface.         ■  -  '  *<* 

7.  Distribute  th*e  spring  scales  and  picture  books  and  have  the  groups  do  steps 
a,  b,  and  c  on  page*136.     If  necessary  paraphrase  the  steps. 

8.  Have  each  group  get  their  set  of  three  books,  make  their  book  "hills11  according 

to  the  directions  on  page  137,  and  complete  the  lesson.  Be  sure  that  the  students 
use  their  picture  books  for  the  "hill". 

9//  Have  the  students  discuss  their  findings,  step  by  step.    The  probable  outcomes 
are  as  f  ol  Lows:      '  -  „  - 

a.    The  students  #i 1 1  be  unabfe  to  find  a  measurable  difference  between  the 

forces  necessary  'to  lift  the-'packet  and  to  keep  it  moving.  ^ 
/     b.    The  force 'measured  here  should  equal  the  weight  of  ffhe  packet.    The  stodents 
should  realize  that  tfie  force  of  gravity  Cthe  papkette  weight).causes  the 
packet  to  move  straight  down.   
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c.    This  experiment  essentiaHy  repeats  those  in  previous  lessons.    The  students1 
results  will  vary  as ^ie  textures  of  the  books  they  used  as  surfaces  differ. 
Have  the  students  discuss  how  friction  prevented  or  stopped  the  motion  of 
the  packet.  *  .  ( 

•  d.     It  requires  a  lot  of  force  to  move  the  packet  up  the  "'hi  1 1"  at  a  constant/* 
speed.  t  . 

e.^   It  requires  less  force  to  moye  the  packet  down  the  "hill"  than  it  did  to 
move  it  up  tffe  "hi  I  I ' .  ' 

\0.  Have  the  students,  compare  theirVesults  in  Step  a  and  in  Step  d.    This  will  . 
.  hri.ng-  out  the  major  learning  of  the  les:son:     it  requires  less  force  to  move  an 
object  uphiM  ihan  i  +  does  to  lift  it  straight  up. 

•11.  Discuss  the  numbered  questions  with  the  students. 

DESIRED  LEARNJNG  OUTCOME \,  'Abi I ity  to  compare  the  force  needed  to  pull  an  object  * 

uphill  and  the  force  needed. fo  lift  the  object  straight 

up.  * 
**************************************^^ 

DEVELOPMENT:    Lesson  Cluster  '2C-1    Putting  Forces  To  Work- 

Page  T-232/S-I38    The'  Inqlined  Plane  (20  min.)  * 

PURPOSE:    E^end  the  investigation  of  moving  objects  to  the  formal  introduction  of 
the  inc^ned  plane,     *•  « 


Language  Cards/Key  Signs 
incl ined  plane 
simple  machine 

 f_  


ADVANCE  PREPARAt ION:        ,  * 

#Backgroimd  Information:    The  inclined  plane  is  a  simple' 

machine  because  i4  is  a  device  to  change  the  amount  and 

direction  of  force  in  order  to  move  an  object  more 
,  -  ea5si  ly.SLfding  or  rolling  an  object  up  an  inclined  plane 

is  easier  than  Mfting  it  straight  i/p.    However,  the  use- 

of  an  inclined  planq  requires  that  the  object  be  moved  T** 
a  greater  distance. 

Mater r a  Is  -  none  ' 
TEACHING  SUGGESTIONS:  ' 

,1.    Remind  .the  students  that  fhey  found  fh  the  previous  lesson  that  it  requires  " 
less  force  to  puN  an  ob'ject  up  a  hi  if  than  ft  dpes  to  pull '(lift)  it  straight 
up.    Tefl-  them  that  knowing  this  cap  be  very  useful  when  larvae,  heavy  objects 
0  have  to  be  moved.  *  *  \  - 

2.  Have  the  s4^ents  turn  to  page  138,  read  the  lesson,  and  Answer  the  question'. 
.Teacher  may  paraphrase.  *  *  & 

3.  Discuss  the  lesson  with  the  student's.    Emphasize  that  a  simple  machine  is  any- 
thing that  mak^s  it  Sadler  to  Ose  a  force  to  move  something.    Stress  the  conven- 
ience or  using  an  inclined  plane. 

4.  Be  certain  the  students  understand  that  pulling  an  object  up  an  Inclined  plane 
meaps  that  the  object  must  be  pulled  a  greater  distance.    To  pull  the  object  the 
extra  distance,  however,  requires  less  force.    Ask  the  students  why  they  think  . 
It  might  be  worth  it  to  pull- the  objAct  the  extra  distance. 
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Discuss  the  numbered  questions  at,  the  end  of  the  lesson'.  *  Do  not  be  concerned  ff 
the  students  cannot  identify  many  inclined  planes.    The  next  lesson  highlights 
applications  of  the  inclined  plane. 

.  -  t~  , 

DESIRED  LEARNING  OUTCOME:    Ability  to  describe  an  inclined  plane  as  a  useful  simple 

machine* 

-  ******************************^^ 

APPLICATION:    Lesson  Cluster  2C-1    Putting  Forces  To  WoVk  ^ 
Page  T-233/S- 139    Inclined  Planes  (25  min.) 

PURPOSE:    Extend  the  knowledge  of  inclined  planes  to  everyday  applications. 
ADVANCE  PREPARATION:    None  <  ' 

TEACHING  SUGGESTIONS:  * 

1.  Review  the  inclined  plane  as  a  simple  machine. 

2.  Have  the  students  turn  to  page  139  and  do  the  lesson.    Teacher  may  paraphrase. 

3.  After  they  have  studiad  the  pictures,  ask  the  students  if  they  can  think  of 
additional  inclined  planes  in  everyday  life. 

Discuss  the' numbered  questions,  wi th  the  students  in  the  context  of  applying 
force  to  tnove  o6je£t*s. 

5."  You  can  extend  the  lesson  by  asking  students  to  bring  In  pictures  from  magazines* 
i    that  show  inclined  planes.     If  you  prefer,  they  can  draw  pictures  that  show  uses 
of  inclined  planes.    Make  a  bulletin  board  d i spl ayuii^frhe  pictures  that  they  bring 
in  or  draw.    Have  a  student  make  a  sign  "Simple  Machines"  to. pin  above  the  pic- 
tures. 

( 

DESIRED  LEARNING  OUTCOME:    Ability  to  describe  some  examples  of  inclined  planes  in 

everyday  U'fe. 

'.   ■ "     '  •        ;    '  •  "  V 

APPLICATION:  *  Lesson  Cluster  2C-1    Putting  Forces  To  Work 
Page  T-234/S-140    Wedges  (30  min.) 

PURPOSE:    Apply  knowledge  of  simple  machines  to  the  wedge/ 


ADVANCE  PREPARATION:  None 
TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
wedges 

simple  machines  ' 


1.  Explain  to  the  students  that  in  this  lesson  they  are 
4  goinc)  to  learn  about  another  srmple  machine.    Have  the  students  turn  to  page  140, 

read  thfc  lesson,  and  study  the  pictures. 

2.  Discuss  the  pictures  with  the  students.     If  they-  have  difficulty  in  Identifying 
the  wedge  shown  in  any  picture,  tell  them  to  look  caoefully  for  a  shape  like 
the  wedge  in  the  drawing. - 

\:  l22  '  • 

r  ' 
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3.  'Explain  that  a  wedge  is  an  inclined  plane  that  is  used  as  a  moveable  tool.  It 

used  forces  to  push  or  press  aside  objects.     (The  wedge  pushes  the  object  at 

about  90    to  the  direction  of  the  movement  of  the  wedge.)    A  wedge  is  pushed 
under  or  between  two  objects.      —  " 

4.  Have  the  ^students  I'ook  at  the  pictures  while  you  explain  that  it  requires  a  com- 
paratively long  push  (distance  moved)  of  the  wedge  to  cause  a  comparatively 
smalk  side  push  (force)  K>n  the  objects.    Relate  this  to  the  greater  distance  an 
objec\  must  be  pulled  up  an  inclined  plane. 

5.  Ask  the  students  to  bring  in  pictures  from  magazines  or  to  draw  pictures  that 
show  wedges.    Add  these  pictures  to  the  bulletin  board  display  of  simple 
machines. 

DESIRED  LEARNING  OUTCOME:    Ability  to  describe  a  wedge  as  a  simple  machine  that  is 

used  to  press  or  push- an  object  sideways. 
******************************************* 

EVALUATION:    Lesson  Cluster  2C-1    Putting  Forces  To  Work 

Page  T-235/S-141  '  Comparing  Forces  (30  min. ) 


PURPOSE:    Evaluate  the  students*  perfromance  in  relation  to  the  following  objective: 
I.    Ordering,  from  greatest  to  least,  the  amount  of  force  needed  to  keep 
various  objects  moving. 

ADVANCE  PREPARATION:    Materials  -paper  .       '  . 

9  -penci  L  • 

-textbook 

TEACHING  SUGGESTIONS:   .  " 

1.  Have  the  students  read  through  page 

\ 

2.  Have  t{je  students  proceed  with  the  lesson  when  you  are  sure  that  they  understand 
what  they  are  to  do.     It  may  be  helpful  to  go  over  the  picture  with  the  students, 
making  sure 'they  see  each  number  and  know  what  each  person  is  doing. 

3.  Go  over  the  students1  responses  with  them  when  they  have  completed  their  work. 
The  students  are  not  expected  to,  get  every  .single  force  in  order.    Much  will 
depend  on  such  interpretation  of  the  drawirrg  as  is  the  man  going  up  or  down  the 
ladder.    The  students  should,  however,  be  able  to  give  reasons  for  their  choices 

4.  Let  the  students  correct  their  own  papers,  if  you  wish,  tso  that  they  may  evaluate 
their  own  progress. 

% 

5.  Collect  the  papers  so  that  you  can  evaluate  each  individual's  progress.     If  a 
student  has  correctly  ordered  all#  or  most  of  thd  forces,  you  may  assume  that  he 
or  she  has  demonstrated  the  objective  for  the  cluster*and  is  ready  to  go  op  to 
the  next  cluster. 

* 

******* ****************************************************** ************************** 

•  •   •  \ 
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Level  5  Unit  2  Forces 
Part  C  Simple  Machines,  Lesson1 C I uster  2C-2 

A.    CLUSTER  OUTLINE 


Page 

Teaching  Strateg-ies 

Lesson  Title 

To  a  rh ! nn   T  i  ma 
1  t?a  v-.ll  #  I  iy    1  1 

Suggested 

n 

T-240 

Introduction 

Energy  Transfer 

'  30  min. 

T-241 

t)eve  lopment 

Energy  Transfers  with 

Incl i ned  Planes 

25  min. 

'  T-242 

Development 

A  Paper  Dragon 

50  min. 

T-244 

flpp 1 ication 

Changing  the  Paper 

Application 

Dragon 

50  min. 

,  T-246 

Changing  the  Other 

Variab les 

40  min. 

T-248" 

Evaluation 

A  Research  Project 

50  min. 

B.    MATERIALS:    Add  the  following  to  the  Materials  List  on  Page  T-237: 
-several  marbles  or  balls 

-1  set  of  3  thick  books  and  1  thin  large  book  for  inclined 
«■      plane  structure-  '  ) 

-1  ball 
•  -1  block  of  wood 

FILMSTRIP  INFORMATION:    Filmstrip  Set  XVI,  Pushes  &  PUI'Js,  is  appropriate  for  use 
*  in  this  unit. 


INTRODUCTION:,   2C-2  .  Working  with  Inclinded  Planes 

Page  T-240/S-142    Energy  Transfer  (30  min.)  ^  , 

PURPOSE:'  Review  the  concepts  of  energy  transfer,  energy  giver  and  energy  receiver, 

ADVANCE  PREPARATION: 

Background  Information  -  When  unbalanced 
forces  cause  motion,  the  object(s)  set  in 
motion  acquires  energy.    When  you  lift  an 
object,  you  do  so  against  the  force  of. 
gravity.  .  Energy  is  stored  in  the  object j 
and  is  available  for  transfer  when  you  release 
the  object. 
>  Gi 

Materials:  -  several  marbles,  balls  or  any  other  objects  suitable  for 
demonstrating  energy  transfer. 


Language  Cards/Key  Sign 
e'nergy  transfer 
energy  giver 
energy  receiver 
transfer 
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TEACHING  SUGGESTIONS:  ,  tT 

%  • 

1.  Introduce  the  cluster  by  explaining  to  the  students  that  they  are  gojng  to 
learn  more  about  inclined  planes  and  what  can  happen  to  energy  in  a  system.  ■ 

2.  Have  the  students  turn  to  page  142  and  read  the  first  2  paragraphs.  Teacher 
'  may  paraphrase. 

3.  Use  the  marbles,  balls,  etc.  to ^demonstrate  energy  transfer  to  the  class. 
Explain  that  the  moving  marble  is  the  energy  giver  and  those  marbles  that 
were  caused  to  move  are  the  energy  receivers. 

4.  Students  should  complete  reading  page  142  and  answer  the  "questions; 

5.  ""Plan  a,  more  thorough  discussion  if  the  concept  of  energy  transfer  from  an  1 

, energy  giver  to  an  energy  receiver  is  new  to  the  students.    Students  who  have 
done  the  fourth-tevel  unit  Exploring  Energy,  will  be  familiar  with  these ^ 
concepts.  ^  - 

6.  Emphasize  that  energy  is  required  in  any  interaction  and  that  energy  is 
transferred  during  the  interaction. 

7.  Discuss  the  questions  with  the  class.     In  answering  question  1,  let  the 
students  freely  express  their,  opinions.     I*  is  all  right  if  ihey  canno.t 
tcace  the  energy  bagk'to  the  original  source.    They  will  deal  further  with 
sources  of  energy  later  in  tha  cluster. 

DESIRED  LEARNING  OUTCOME:    Ability  to  describe  energy  transfers  from  energy  givers 

to  energy  receivers. 
************************************** 

DEVELOPMENT:    2C-2    Workinq'with  Inclined  Planes 

Page  T-241/S-143    EnergyVTransf ers  With  Inclined  Planes '(25  min.) 


PURPOSE:     Introduce  the  concept  that  an  inclined  plane  can  be  used  to  control  the 
direction  and  force  of  a  rolling  object. 


ADVANCED  PREPARAT,  I  ON : 

background  Information  -  When  a  ball  rolls  down 
an  i/icline,  the  force  moving  it  is  its  weight. 
If  the  ball  drops  straight  down,  the  force  is  at 
a  maximum.     Lt  the  ball  rolls  down  an  incline, 
some  of  the'jrorce  is  directed  into  the  plane 
that  causes  the  b^J  I  to  rol  l  down.    The  closer 

the  incline  is*Nt©/the  vertical,  the  greater  the  force  causing  it  to  move  and  the 
faster  it  goes. 


Language  Cards/Key  Sign 
energy  transfers 
Incl ined  planes  , 
direction 
force 
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It  might  be  useful  to  draw  three  inclines  to  visualize  the  situation. 
/    Draw  one  as  a  vertical  line,  one  at  a  45    angle,  and  one  as  a  horizontal 
lin^.   'A -ball  "rolling"  down  the  vertical  plane  will  have  all  of  the  force 
,  on  it  pulling  straight  down  and  will  travel  at  maxirnqm  speed.    A  ball  on  a 
horizontal  plane  will  have  the  total  force  directed  tnto  the  plafle  and  will 
not  drove.    A  ba  1 1  on  the  45    incline  will  have  half  the  force  directed  into 
the  plane  and  half  parallel.    Thus  the  ball  will  achieve  about  one-half 
the  speed  that  a  ball  dropped  straight  down  achieves.    When  the  angle  of  the' 
,  inclined  plane  changes,  there  is  a  corresponding  change  in  speed. 

e  0  * 

Materials:  -  a  set  of  3  t'hick  books  and  1  think  large  book 

-  1  b lock  of  wood 

-  1  ball 

TEACHING  SUGGESTIONS:  ,^ 

1.    Have  the  student^  read  page  143.    Teacher  may  paraphrase. 

2*  Use  the  books,  bal I  and  block  to  demonstrate  the  use  of  the  inclined  plane  as 
described  in  th£  text  and  picture  on  page  143. 

3.  Discuss  the  transfer  of  energy  in  the  moving-ball  system.  t  Emphasize  that  the 
ball' first  must  be  lifted  (be  given  energy)  into  a  posiffon  from  which  it  can 
fall  under  the  force  of  gravity.  > 

4.  Draw  a  parallel  between  dropping  a  ball  and  rolling  a  ball  down  an  inclined 
plane.    Explain  that  the  plane  causes  the  ball  to  "drop"  in  a  different 
direction. 

5.  Discuss  the  numbered  questions.     In  question  1,  the  hand  supplies  energy  to  the 
balk    The  ball  also  is  an  energy  giver,  because  it  supplies  energy  to  the 
block.    The  ball  and  block  are  both  energy  receivers. 

6.  Help  the  students  understand,  when  discussing  quest  ion' 2,  J-hat  the  ball  exerts 
less  force  rolling  down  the  plane. 

* 

7.  Emphasize  thaj  an  inclined  plane  can  be'  used  to  control  the  direction  and  force 
of  a  "falling"  object.    Use  playground  slides  as  an  example. 


DESIRED  LEARNING  OUTCOME:    Ability  to  identify  the  energy  givers  and  receivers  in 

an  Inclined  plane  system. 
*********************************************^ 

DEVELOPMENT:    2&2    Working  With  Inclined  Planes 


worKinq  with  inclined  Planes. 
Page  T-242/S-144    A  Paper  Dragon  CSQ  'mi n. ) 


PURPOSE:    Extend  learning  about  energy  transfer  in  moving  systems  to  an  investigation 
of "the  .variab les  that  affect  £uch  a  system. 


Language  Cards/Key  Sign, 


paper  dragon 
variab les 
system 
friction 
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ADVANCE  PREPARATION:    Materials  -  'Have  the  fol I  owing, for  each  pair  of* 

students: 

-  1  file  card  7.5  cm  x*12.5  cm 
^  (3  in.  x.  5  ift. ) 

•  ^  '       -*2  m^bles  ^%  *'  V 

v  -  1  set  of  $  books 

-  3  pieces  of  I  ined  paper,  23  cm  x  30.5  cm  v 

(9  in.  x  12  in.) 

-  scissors      ;  A 


TEACHING  SUGGESTIONS: 


2  penci  Is 
crayons,  assorted  cdlors 


,  1.    Have  the  students  turn  to  page  144  and  read  through  the,  lesson  to  find  out 
how  they  are  going  to  make  "paper  dragon"  systems.    Teacher  may  paraphrale.  , 

2.  Divide  the  students  into  pairs. and  have  them  get**thelr  materials.    Then  have- 
them  set  up  the^ dragon  systems.  1  m  #  *  " 

3.  *llow  time  for  the  students  to  practice  rolling  the  marble  down  the  center, 
crease  of  the  open  book  and  observing  how  many  lines  the  "paper  dragon"  moves. 

4.  Havev the  students  start  the  experiment.    They  will  probably  concentrate  on 
angle,  and  launch-position  vanab'fes,  but  encourage  them  to  look  for  others. 
Stress  that  they  are  dealing  v/ith"a  system  that  involves  many  factors. 

5.  Have  the  students  discuss  the  numbered  questions       page  145. 

6.  List  on  the  chalkboard  the  energy  transfers  .that  the  students  name  in  response 
to  question  1.    The  energy  can  be  traced  from  the  hand  to  the  marble  to  the 
"dragon"  lto  the  lined  paper'  on  the^desk  top.     In  each  j>ar[  of  the  transfer, 
the  firsy  object  acts  as  energy  giver  and  the  second  as  energy  receiver.  Stu- 
dents who  have  done  the  fourth-level 'unit  £xplorin£j%  Energy  will  probably 
remembe/  that  two  or  more  energy  transfers  in  a  system'  is  called  an  energy 
chain. 

7.  Ask  the  students  if  they  remember  how  to  write  energy  chaiQ£%toing  words  and 
arrows.    Write  or  have  a  student  write  an  energy  chain  for  |^*"p3per  dragon" 
system  on  the  chalkboard:  •  * 

* v  -  k 

hand        motion   \    marble        motion  "dragon" 

heat  paper  *  , 

8.  Review  the  term  friction  .Jf  the  students  have  difficulty  in  answering  question  2. 

9.  ReviewOQr  introduce , the  concept  cff  ertefigy  transformation  when  tbe  students  discuss 
question  3.    HelpHhem^to  understand  that  energy  may  be  changed  from  one  form 

to  another  in  an  i-jrteract  I  on.     In  the  paper  dragon' system,  some  of  the  energy 
of  motion  was  transformed  to  heat  energy  .because  of  friction.    The  book  surface 
and  the  marble  rubbed  together  and  both  became  warmer. 

•    10.    Have  the  students  save  their  "dragon"  systems  for  use  in  the  next  2  lessons. 

DESIRtD  LEARNING  OUTCOME:    Ability  to  describe  energy  transfers  that  move  an 

object  in  an  irvcl  ined-plane  system  gnd  name  at  least 
x  2  variables  thar, affect  the  system.  * 

*********************************^^ 


APPLI'CATiON\2C-2    Working  With .  Incl  ined  Planesib  .  x 

X  Page/T-244    Changing  the  Paper  Dragon  (50  min.) 

4 

PURPOSE:    Enable  the  students  to  apply>heir  knowledge  of  variables  to  the  effects  of 
.     •         changing  ftfe  weight  of  the  energy  receiver  in  an  inclined  plane  system. 


.Language  Cards/Key  STgn 

variable 

constant 

reliable 


ADVANCE  PREPARATION:    Materials  -  For  each  pair  of  students 

you  will  need: 

•    -  -  ,  -  f,paper  dragon11  systems 

•from  previous  lesson 

-  3  pieces,of  lined  papeir 

-  2  penci Is 

4  paper  cl ips;  size  #1 


TEACHING  SUGGESTIONS:    '  • 

1_,    Divide  the  class  into  the  same  pairs  that  worked  together  in  the  last  lesson. 
e^  '     Have  the  students  read  page  146  to  find  out  how  they  are  going  to  change  their 
"paper  dragon11  systems.    Teacher  may  paraphra£e^. 

#*2.    Ask' the  students  what  variable  in  the  "dragon  system"  they  will  b£  changing 

by  adding  paper  clips  to  the  "dragon."    Help  theim  to  understand  i/Kat  they  are 
changing  the  weight  of  the  energy  receiver    and,  therefore-,  the  amount  of 
friction  between  the  "dragon"  and  the  paper  surface  it  slides  on. 

,3.m   Distribute  three  sheets  of  paper  to  each  pair  of  students.    Haye  them  number 
the  lines  on  the  sheet  that  will  be  used  as  the  surface  paper  ,in  the  "dragon" 
system.  ^  /  ^ 

4.  Have  the  students-read  as  far  as  the  numbered  questions  on  pkge  147. 

5.  Explain  to  the  ^fu^ents  that  a  variable  that  will  not  fee  changed  is  called  a 
cpnstant.    The  Hst  on  page  147  is  a  list  of  the  constants  p  the  experiment. 

6.  Provide  time  for  the  students  to  copy  tfte^  list  of  constants,  at  the  top  of  the 
second  sheet  of  paper  and  the  chart  at  the  bottom,   mo  sav^  time,  have  one 
student  in  each^pair  copy  the  list  of  variables  and  the  otjrter  copy  the  chart. 

7.  At  an  option,  the  teacher  may  paraphrase  the,  list  into  sin/pier  terms  and  write 
it  on  the  board  or  transparency.    Exp  tain  to  the  class  that  these  constants 
simply  niean  that  the  'inclined  plane  i>s  not  goin£  to  change  in  any  way.  After 
this  explanation  is  clear,  have  the  students  copy  the  chart  on  147. 

'  8.    Be  certain  that  the  students  understand  that  they  are  to  keep  all  variables 
the  same  except  the  weight  of* dragon. 

9.    Have  the  students  do  the  experiment,  *  ^ 

10.  Introduce  the  term  reliable  before  the  numbered  questions,  are  discussed. 

-  Write  the  term  on  the  chalkboard,    txplain  that  re  I iable  resu Its  in  an  experi- 
ment are  results  that  can  be  depended  on  because  they  appear  over  and  over, 
"try"  after  "try."    Results  that  differ  most  of  the  time  are  unreliable. 

11.  Have  the  students  discuss  the  numbered  questions. 
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12.    Have  the  students  .save  their  lists  of  variables  for  u*e  in  the  next  lesson. 

DES+RED-- LEARNING  OUTCOME:    Ab 1 1  Ity.W determine  how  changing  the  /weight  of  an 

energy  receiver  in  an  inclined  plane  system  affects 
how  far  It  will  move  when  all  other  variables  are 
constant.  '  ^ 

APPLICATION:    2C-2    Working  With  Inclined  Planes 

Page  T-246/S-148   Changing  Other  Variables  (40  min ,) 

PURPOSE:    Investigate  two  additional  variables  in  an  inclined  plane  system  -  the 
'distance  a  moving  object  must  roll  down  a  plane  and  of  the  angle  of  the 
incl  ined  plane. 

^ADVANCE  PREPARATION:    Materials  -  Have  the  following  for  each  pair  of  students: 

-•"paper  dragon"  systems  * 
•  -  lists  of  variables  from  previous  lesson 

-  1  metric  ruler 

-  2  penci Is  .  .  > 
*                                              -  2  pieces  of'  lined  paper 

TEACHING  SUGGESTIONS: 

1.  Remind  the  students  that  in/the  previous  lesson  they  changed  the  energy  receiver. 
In  this  lesson  they  will  experiment  with  the  energy  giver  in  their  inclined  plane 
system.  i* 

2%    Ask  the  students  to  take  out  their  lists  of  variables  from  the  last  lesson. 

3.  Divide  the  class  into  pairs.  \ 

4.  Have  the  students  read  page  148  to  find  out  what  variables  they  are  going  to  change 
in  their  experiment.    Teacher  may  paraphrase. 

5.  Distribute  sheets  of  paper  to  each  pair  of  students. 

6.  Have  one  student  in  each  pair  revise  the  list  of  constants  by  crossing  out  "a" 
•  ((Joint  on  theplane  at  which  the  marble  starts  to  roll)  and  a'dding  the  variable 

that  will  beqome  a  constant  (the  weight  of  the  energy  receiver)  to  the  list  of 
variables.    Have  the  other  student  copy  the  chart.    Which  ever  stydent  finished 
first  can 'number  the  lines  6n  the  "surface"  paper. 

As  an  option, »  as  in  previous  lesson*  the  teacher  may  write  a  list  of  constShts 
on  the  board  rathfer  than  having  the  students  write  their  own  lists. 

8.  Be  certain  that  the  students  understand  how  to  keep  constant  all  the  variables 
but  the  distance  that  the  marble  roLls. 

9.  Have  them  do  the  experiment  and  record  their  results. 

tth    Have  the  students  go  on  to  the  second  part  of  the  lesson  as  they  are  ready. 
^Remind  them  to  revise  their  lists  of  constants  before  they  begin  the  next 
experiment,  or  the  teacher  should  revise  the  list  on  the  board.    They  should 
cross  out  "b"  onVheir  lists  and  make  "a"  a  constant  again.    Also  remind  them 
to  copy  the  chart. 
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IK    Discuss  the  numbered  questions  with  the  students.    Ask  them  how  they  could 
tell  that  each  variable  they  changed  gave  more  energy  to  the  marble.  Help 
them  to  understand  that  the  "dragon"  moved  a  greater  distance  when  it  received 
more  energy.    That  increase  in  energy  was  transferred  to  the  "dragon11  by  the 
energy  giver  (the  marble).  ^ 

12.    Have  the  students  keep  their  "dragon"  systems  for  use  in  the  nextl^sson. 

DESIRED  LEARNING  OUTCOME:    Ability  to  determine  how  changing  the  length  and  slope 

of  an  inclined  plane  system  affects  the  amount  of  energy 

available  for  transfer  in  the  system. 
******************************^ 

EVALUATION:    2C-2    Working  With  IncMned  Planes 

Page  T-248/S-150    A  Research  Project  (50  min.)  ' 
*  ,  1  

PURPOSEt    To  evaluate  the  student's  performance  in  relation  to  the  following  objectives: 

1.  Constructing  an  inclined  pi  ape  system  to  move  an  object. 

2.  Changing  and  controlling  variables  in  order  to  produce  a  predictable 
and  reliable  system. 

ADVANCE  PREPARATION:    Materials  -  For  each  pair  of  students  have  the  following: 

-  2  pieces  of  lined  paper 

-  2  penci I s 

-  "paper  dragon11  systems 

-  4  paper  cl ips,  size  #1  , 

TEACHING  SUGGESTIONS:    ,  * 

1.  Have  the  students  turn  to  page  150  and  read  through  both  pages  of  the  lesson. 
Teacher  may  paraphrase. 

2.  Be  certa-in  tha^they  understand  what  they  are  to  do.    Answer  questions  other 
than  those  th^^pertain  to  how  to  design  the  system. 

*  • 

3*    Divide  the  class  into  pairs  that  are  different  from  those  that  previously  worked 
together.- 

4.  Distribute  the  n^tejfTals  and  have  them  do  the  lesson. 

5.  Move  among  the  students  as  they  work.     Informally  observe  individual  contri- 
butions to  the  project.    Evaluate  the  progress  of  students  who  may  have  had  ^ 
difficulty  with/€5nier  work  in  the  cluster. 


6.  Announce  the  exact  number  of  lines  that  the  paper  "dragon"  is  to  move  when  most 
of  the  students  have  succeeded  in  moving  the  "dragon"  the  required  15  lines,. 
Choose  a  number  <}ther  than  15. 

7.  Tell  the  students  to  stop  when  exactly  five  minutes  ^re  up. 

8.  Tell  the  students  that  before  you  can  "award  the  compant  contrafct,"  fhey  have 
to  show  you  how  reNable  their  inclined  plane  systems  are.    Have  each  pair  of 
students  release  the  marble  or  marbles  in  their  system  just  one  time  while  you 
Qbserve. 
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9.    Have  the  students  discuss  the  variabiles  and  constants  in  the  systems  that  .*> 
they  constructed.  '*<■      .      *  / 

10.    Determine  individual  progress  from  your  observations.    If  a  student  actively 
participated  in  the  construct  ion^T  the  incline^  plane  system  and  in  the 
,    determination  of  the  varfables^or  constants  in  the  system,  you  may  assume  that 
he  or  she  has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go 
'  on  to  the  next  cluster.    Students  do  not  "fail"  the  cluster  if  they  are  unable 
to  meet  the  requirements  of  the  "research  company"  within  five  minutes. 

************************************************^ 
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Level  5  Unit  2  Forces 


Part  C  Simple  Machines,  Lesson  C'fTister  2C-3 


a;  cluster  outline 


Page 

Teaching'  Strategies 

Lesson  Title 

V 

1 eacn i ng  1 1  me 
Suggested 

T-254' 

Introduction 

Making  a  Lever 

1  45  min. 

T-25S 

Development 

Measuring  Level  Action 

30  min.  . 

1-258 

Development 

Making  a  Balance 

50  min. 

T-261* 

Deve lopment 

Balancing  Forces 

40  min. 

T-262 

App 1 ication 

Using  Levers 

30  min. 

T-264 

Evaluation 

Balancing  Levers 

30  min. 

B.    MATERIALS/-  Use  Materials  List  on  page  T-251. 

F I LMSTR I P  INFORMAT 1  ON :    Filmstrip  Set  XVI,  Pushes  &  Pulls,  is  appropriate  for 
)                  use  in  this  unit. 

INTRODUCTION 
PURPOSE 


Lesson  Cluster  2C-3  Levers 


Page  T-254/S-152    Making  a  Lever  (45  min.) 
Introduce  the  concept  of  lever. 


ADVANCE  PREPARATION:    Materials  -  For  each  pair  of  students 

have  the  f o I  I ow  i  ng : 
j  -  2  pieces^  cardboard, 

•  such  as  backs  of  pads  of 

paper  (20  cm  x  4  cm) 
(8  in  x  11*  in) 

-  1  metric  ruler 

-  1  penci I 

-  1  scissors 


Language  Cards/Key  Signs 
lever 

simple  machi  ne 
fulcrum 


1  piece  of  graph  paper,  23  cm  x  30.5  cm  (9  ijrx  12  in) 
Also  have  on  hand: 
several  paper- hole  punchers 
glue  or  paste 


TEACHING  SUGGESTIONS; 


1 

1.  Introduce  the  cluster  by  reminding  the  students  that  they  have  already  studied 
two  kinds  of  srtmple  machines  -  inclined  planes  and  wedges.  Tfley- are  now  going 
to  construct  and  work  with  another  kind  -  levers". 

2.  Have  the  students  read  the  introduction  on  page  152*  to  review  the  concept  of 
simple  machines.    Teacher  may  paraphrase. 

3.  Divide  the  class  into  pairs. 

5io 
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4.    Have  the  students  read  the  directions  for  making  a  lever  on  page  152 -and  the 
first  column  of  page  153. 

5*    Caution  the  students  to  work  sI.ow.ly  and  careffully,  one  step  at  a  time.    It  is 
important  that  the  punched  holes  on  both  car\£s*  line  up  and  are  properly  spaced. 

i 

6*    Have  the  students  get  their  materials  and  begin  to  tnake  the  lever^. 

7.  If  necessary,  the  teacher  may  pake  a  lever  during  class  (to  help  clarify 
instructions)  for  demonstration. 

i 

8.  Suggest  that  one  student  punch  out  half  the\holes  whi  I e,  another  holds  the  card- 
board steady  and  then  switch  positions.    The  students-may  need  assistant  with 
this  step. 

9.  Allow  the  students  sufficient  time  for  making  levers.    Point  out  that  the  staples' 
or  glue  used  to  hold  the  lever  together  must  be  evenly  distributed  on  both  sides 
of  the  zero  hole. 

IX).    Check  completed  levers  to  see  that  the  holes  are  aligned  and  numbered  correctly. 

11.  Have  the  students  read  the  directions  at  the  top  of  the  second  column  on  page 
153.*    If  any  of  the  students  need  additional  time  and  help  with  constructing  a 
lever,  work  with  them  while  the  others  go  on  with  the  rest  of  the  lesson.  (A 
tighter  fulcruto  with  less  play  can  be  achieved  by  using  the  eraser  end  of  the 
pencil  instead  of  the  point. 

12.  Discuss  the  italicized  questions.    The  students  probably  discovered  quickly  that 
the  right  end  goes  down  when  the  left  end  is  pushed  up,  and  the  right  end  goes 
down  a  dffferent  distance  when  they  put  the  pencil  in  a  different  hole. 

13.  Be  sure  that  the  students  understand  the  term  fulcrum.    See  Glossary  for  definition. 

14.  Discuss  the  numbered  questions.    Be  certain  the  students  understand  that  the  * 
force  in  the  lever  system  comes  from  pushing  the'lever.    Question  1  will  help 
the  students  to  understand  that  the  lever  -  a  simple  machine  -  changes  the 
direction  of  the  force.    Question  2  wi I  I  help  them  to  understand  that  changing 
thejfulcrum' affects  how  the  force  changes. 

15.  Have  the  students  save4 the  J evers  and  graph  paper  for  the  next  lesson. 

BESIRED  LEARNING  OUTCOME:    Ability  to  describe  and  observe  how  a  lever  changes  the 

direction  of  a  force. 

** *******************************  ******** ******************************************** 

*  / 

DEVELOPMENT:  ' Lesson  Cluster  2C-3  Levers 

Page  T-256/S-154    Measuring  Lever  Action  (30  min.) 

PURPOSE:    Measure  how  much  a  lever  changes  the  direction  of  a  force  as  well  as  how 
much  that  change  is  increased  by  changing  the  fulcrum. 


Language  Cards/Key  Sign 

levers 

fu Icrum 


ADVANCE  PREPARATION:    Materials  -  Have  the  following  for  each 

pal r  of  students: 

-  }  pehci  I 

-  1  piece  of  graph  paper 

-  1  piece  of  writing  paper 

-  lever  from  Making  a  Lever 

133  _ 

511 


✓ 


TEACHING  SUGGESTION: 


1. 

2. 

3. 
4. 


Have  the- student^  read  page  154  to  find  out  what  they, are  going  to 'do.  Teacher 
tfiay  paraphrase. 

Explain  that  by  using  graph  paper  they  will  be  able  to  measure  the  actual  distance 
one  end  of  the  lever  moves'  when  the  other  end  is  pushe^^_____  _  

Divide  the  students  into  pairs  and  have  Iti^j^ggfthei  r  materials. 

Suggest  that  one  student  in  each  pair  copy  the  chart  and  the  other  number  the  graph 
paper.  ,  y  -        j  ^  r 

5.  Have  the  students  discuss  their  results  and  the  numbered  question.    They  should 
see  immediately  that  the  distance  one  end  of  the  lever  moves  changes  when  the 
fdlcrum  is  changed. 

6.  Have  the  students  who  are  interested  experiment  with  placing  the  fulcrum  in 
different  positions. 

»i 

DESIRED  LEARNING  OUTCOME:    Ability  to  measure  how  much  a  lever  changes  the  direction 

of  a  force  and  also  the  change  in  amount  of  movement 

caused  by  changing  the  fu-lcrum. 
****************************^ 

DEVELOPMENT:    Lesson  Cluster  2C-3  Levers 

Page  T-258/S-155    Making  a  Balance  (50  min.) 

PURPOSE:    Use  a  lever  as  a  balance  and  to  measure  for  different  fulcrums,  the  force 
needed  to  balance  another  force  exerted  in  any  given  point  on  a  lever. 


Language  Cards/Key  Sign 


ba  lance 
f u I crum 
lever 


ADVANCE  PREPARATION:  ' 

Background  Information  -  A  lever  can  exert  a 
larger  force  over  a  small  distance  or  a  smaller 
force  over  a  greater  distance,  depending  on  where 
the  fulcrum  is  located.    Moving  large  boulders  , 
is  an  example  of  exerting  a  great  force  over  a 
small  distance.    Using  a  fly-casting  fishing  rod  is  an  example  of  exerting  a 
small  force  over  a  great  distance.    The  aim  is  to  cast  the  lure  a  grepf  distance 
with  a  short  motion  of-  the  hand. 

m     The  students  wllf  discover  in  this  lesson  and  in  the  next  one  that  a  small  force 
exerted  over  a  greater  distance  on  a  lever  can  balance  a  larger  force  exerted 
over  a  short  distance.    In  lesson  5,  they  will  examine  some  practi^iO-app I i cations 
of  levers.  "  ,  , 

Materials:    For  each  pairof  students  have  the  following: 

-  2  paper  cl ips,  jumbo 

-  1  penci  I  __^7 

-  lever 

-  1  piece  of  writing  paper, 

-  1  w  i  re  coat  hanger 

-  1«  book 
i         -  4  metal  washers 

-  1  spring  scale 

-  masking  tape 
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It  Is  recommended  that  you  prepare  the  hangers  ahead  of  time  (see  picture  A 
on  page  155.)    Prepare  one  hanger -and  then  determine  if  you  want  the  students 

o    end  their  own  or  not.    First  bend  the  ends  of  the  hanger.    Then  twist  the " 
hook  in  the  opposite  direction,  bend  it  over,  and  then  very  slightly  straighten. 

V  exposed  sham  nnlnts  on  +kq  hannor  ■>   


it  out. 


~KK~J1ID  uiiuuiun,  oena  it  over,  ana  then  very  slightly  sTraigni 
Tape  over  any  exposed  sharp  points  on  the  hanger  as  a  safety  measure. 

TEACHING  SUGGESTIONS: 

1.  Introduce  the  lesson  by  telling  the  students  that  they  are  going  to  use  the 
levers  to^make  balances. 

2.  Review  the  term  balance.    Balances  were  introduced  earlier  in  this  unit  in 
Measuring  Mass  (page  113).    Students  who  have  done  the  fourth-level  unit  patterns 
are  familiar  with  the  concept  of  balance  and  have  experimented  with  a  balance 
beam.  , 

3.  Divide  the  students  into  pairs. 

4.  Have  the  students "read  page  155  and  look  at  the  pictures  to  find  out  how  fhey  are 
going  to  make  a  balance.'  Teacher  may  paraphrase.  - 


5.  Have  the  students  get  their  materials  and  begin  to  work.    Tell  the  students  to  be 
sure  that  the  book  is  placed  far  enough  b^ck  so  it  will  not  obstruct  washers 
hanging  from  the  balance-. 

6.  Check  the  washers  first  if  the  balance  does  not  balance  with  washers  at  R9  and 
L9.    They  can  vary  enough  to  throw  off  the  balance.     If  that  does  not  prove  to 
be  the  problem,  check  the  spacing  of  the  holes  on  the  lever,  the  hanger,  the 
symmetry  of  the  lever,  and  how  the  staples  and/or  glue  are  spaced. 

7'.    Have  the  students  look  at  picture  B  and  help  them  use  the  spring  scale  to 

measure  the  amount  of  the  force.    Be  certain  the  students  understand  that  they 
have  to  hold  and  read  the  scale  upside  down. 

8.  Discuss  the  italicized  questions  with/ the  students.    Be  sure  the  students  under- 
stand that  with  washers  pulling  dcV  on  one  end  of  the  lever,  the  force  on  the 
other  end  hs  directed  upward.    This  change  in  direction  is  one  of  the  primary 
functions  of  a  -simple  machine. 

9.  Go  over  the  directions  for  changing  the  fulcrum  to  R2  on  Jh*  bottom  of  paqe  155 
and  have  the  students  do  tbeT experiment. 

10.    Discuss  their  responses  to  the  itaMcized  questions.  -  Students  will  probably 
observe  immediately  th»t  it  requires  less  force  on  the  long  end  to  balance 

^6  JrT^    ■  +h6  s+uden+s  ,f  +hey  +hInk  there  is  a  connection  between  the 
length  of  the  long  end  of  the  lever  and  the  force  needed  to  balance  the 
force  on  the  short  end.    Ask  them  to  keep  this  question  in  mind  as  they  do 
the  next  experiment.  ' 

H^ell  them  that  in  the  next  experiment  they  will  measure  how  much  changing  the 
fulcrum  changes  the  size  of  the  force.  9  9 


135 


513 


ERIC 


J** 


i 


12.  Have  the  students  read  thrbugh  the  directions  on  page  156v  to  make  sure  that  . 
they  know  what  to  do. 

13.  Have  the  students 'do,  the  experiment.    They  should  experiment  freelyXlth  the  balances, 
varying  the  fulcrums  and  the  number  of  washers  before  they  fill  in  the  chart.  i 

.14.    As  an.option,  this  experiment  may  be  done  by  the  teacher  with  the  entire  class. 
In  this  case,  the  chart  should  be  cppied  on  the  board  or  transparency  and  one 
balance  will  be  used.    The  students  can  participate  by  manipulating  the*balance, 
making  readings  and  recording  them  on  the  board. 

*  •*  * 

J5.    They  will  be  unable  to  get  a  Reading  for  any  number  of  washers  with  the  fulcrum 
at  R8,  or  for  one  or  two  washers  with  the  fulcrum  at  R5,  or  for  one  wash  with 
the  fulcrum  at  R2. 

16.    Ask  the  students  if  they  can  observe  a  pattern  emerging  as  they  record  thejr 
readings;    (The  decreasing  force  necessary  at  L9  to  balance  the  lever  as  the 
fulcrum  is  moved  farther  to  the  right.)    Again  ask  them  about  the  relation 
between  the  force  necessary  to  balance  on  the  long  end"  (L9)  and  the  distance  from 
the  fulcrum.    A  force  acting  over  a  short  distance  from  the  fulcrum  (the  right  i, 
end)  can  be  balanced  by  a  smaller  force-acting  over  a  long  distance  on  the  other 
end  of  the  lever. 

'  17.    Discuss  the  numbered  questions  with  the  students.  ( 

Iff.    Draw  a  balance  on  the  board  and  indicate  the  forces  with  arrows  when  the  students 
discuss  question  1.    Ask  if  the  arrows  for  pushes  point  in  the  same  directions 
as  .the  arrows  for  pulls  (Go  back  to  previous  page  for  #14*). 

19.  Discuss  question  2  in  some  detail  so  that  the  students  can  begin  to  see  the 
practical  application  of  this  pri-nciple.    Emphasize  that  the  value  of  thte  lever 
as  a  simple  machine  is  that  by  changing  the  fulcrum  you  can  choose  to  exert  less 
force  over  a  longer  distance  or  more  force  over  a  shorter  one,  depending  upon 
what  you  want  to  balance  or  move. 

20.  Extend  question  2  by  substituting  a  large  boulder  for  the  heavy  person.    Draw  a 
diagram  of  the  seesaw  on  the  board,  with  the  short  end  on  the  left.    Then  ask 
"if  you  wanted  to  balance  the  boulder  using  as  little  force  as  possible,  would 
you  put  the  boulder  on  the  long  or  short  end?"    (The  short  end.) 

21.  Have  the  students  store  their  balances  in  a  safe  place,  ready  for.  the  next 
lesson.    Have  them  save  their  data  charts  for  use  in  lesson  4/as  well.  If 
done  as  a  class  activity  make  a  copy  of  the  chart  before  erasing  it  from  the 
board,  or  save  transparency. 

DESIRED  LEARNING, OUTCOME:    Ability  to  use  a  lever  as  a  balance  to  measure  for 

different  fulcrums,  how  much  force  is  needed  to  balance 
another  force  exerted  at  any  given  point  on  the  lever. 


r 


DEVELOPMENT: 


LessonJD  luster  2C-3  Levers 

,  Page  T-261/S-157    Balancing  Forces  (40  min.) 


Language  Cards/Key  Sfqns 
sba  lance 
forces 
fulcrum  . 
constant    9  ** 


PURPOSE:    Measure  the  force  needed  to  balance  another  force  on  a  lever  with  a 
constant  fulcrum. 

ADVANCE  PREPARATION:    Materials  -  For  each  pair  of 

students  have  the 
fol  lowmg:* 

-  1  penci I  and  piece 
c         of  paper 

-  lever  ' 
■v-  1  paper  clip,  jumbo 

-  4  metal  washers 

-  1  spring  scale* 

-  chart  from  previous  lesson 

*This  experiment  may  also  be  done  as  a  class  activity  as  in  the  previous  lesson, 
you  choose  this  option,  ooiirone  set  of  the  above  mater-la  Is  will  be  needed. 

TEACHING  SUGGESTIONS:  'r  '  - 


If 


J.    Have  the  students  turn  to  page  157  and  read  the 
they  wIN  do  with  their  levers  in  this  Ipsson. 


introduction  to  find  out  what 


This  lesson  may  either  be  done  in  pairs  or  as  a  whole  class  acitivty  as  in 
.previous  lesson.     If  done  as  a  class,  thfe  chart  will  be  copied  on  the  board 
or  transparency  and  only  one  set  of  materials  will  be  used.    Students  will 
participate  by  making  measurements  and  recording  results  under. the  teacher's 
direction. 


3.     If  the  students  are  going  to  work  in  pairs,  have  them  take  out  the  charts  that 
they  saved  from  the  last  lesson. 

'\ 

y         r^4,    Have  +he  students  get  their  levers  and  other  materials  and  do  -the  lesson. 

5.  Discuss  the  students1  responses  to  the  questions.    The  students  will  probably 
s        have  observed  that,  with  a  constant  force  on  one  end  of  a  lever  an?  a  constant 

fulcrum,  the  size  of  the  force  required  on  the  other  end  to  balance  the  lever 
decreases  as  the  force  is  applied  farther  away  from  the  fulcrum. 

6.  Ask  the  students  where  a  small  person  would  sit  on  a  seesaw  in  order  to  balance 
the  seesaw  if  a  heavy  person  were  sitting  close  to  the  fulcrum  on  the  other  side. 
Would  the  small  person  sit  next  to  the  fulcrum?    In  the  center?    On  the  end? 
(On  the  end.)     If  there  is  a  seesaw  available  (perhaps  in  a  nearby  playground') 

.  it  would  be  helpful  to  demonstrate  these-  principles  directly. 

DESIRED  LEARNING  OUTCOME :    Ability  to  measure  the  size  of  the  force  needed  to  balance 

another  force  exerted  on  a  lever  with  a  constant  fulcrum, 

and  determine  that  the  size  of  the  force  depends  on  the 

point  at  which  the  force  is  applied. 
******************************^ 
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APPLICATION:    Lesson  Cluster  2C-3  Levers 

«,      *  Page  T-262/S- 158   Using  Levers  (50  win.) 


Language  Cards/Key  Signs 
levers' 
f u Icrum 


PURPOSE;  ^  Apply  the  knowledge  of  levers  to  levers  used  in  everyday  activity 

ADVANCE  PREPARATION;    Materials  -  The  following  materials 

' optional : 

r*  -  scissors 

-  nut  cracker  and  nut 

w  -  bottle  opener  and  bottle 

» 

TEACHING  SUGGESTIONS:  ' 

1.  Facilitate  the  students1  understanding  of  how  levers  can  be  applied  to  everyday 
tasks  by  reviewing  .v^Sf  students  have  learned  about  levers: 

a.  As  a  simple  machine,  a  lever  qan  change  the  size  and  direction  of  forces. 

b.  When  the  fulcrum  is  near  one  end  of  a  J  ever,  a  large, force  can  act  over  the 
short  distance  when  a  small  force  acts  overlhe  long  distance. 

2.  Draw  simple  diagram-  of  a  seesaw  and  large  boulder  on  the  board  with  the  boulder  ' 
on  the  shorter  end.    Ask  the  students  where  on  the  longer  end  they  would  place  a 
smal hboulder  to  balance  the  lever.    Next  to  the  fulcrum?    In  the  center?  On 
the  end?    Ask  them  if  the  forces  are  then  balanced.    (They  are.)    Then  ask  on 
which  side  a  large  force  is  acting  over  a  short  distance  and  on  which  side  a  small 
force  is  acting  over  a  larger  distance.'  Explain  that  th^same  principle  can  be 
used  not  only  to  balance  objects  but  also  to  move  them*    Ask  them  if  they  wanted 
to  raJse  or  "lift"  the  large  boulder,  ^Tn  which  dire^tioo  they  would  move  the  small 
one.  .Closer  to  the  fulcrum?    FartherAway  from  the  fulcrum? 

3.  Tell  the  students  that  there  are  many  different  kinds  of  levers.    Where  the  fulcrum 
of  any  lever  is  located  depends  on  the  job  it'  is  designed  to  do. 

4*    Have  Jhe  students  do  page  158.    Teacher  may  paraphrase. 

5.  In  addition  to  the  pictures,  the  teacher  may  f  i rtd  it  helpful  to  demonstrate 
with  the  actual  levers,  i\e.,  scissors,  nut  cracker,  bottle  opener. 

6.  '  Have  the  students  discuss  all  the  questions.    Remin4  the  students,  if  they 

have  difficulty  in  identifying  the  short  distance  on  the  rfutcracker,  that  in 
the i ^experiments  with  balances  they  placed  the  fulcrum  almost  at  the  very  end 
of  the  lever.    The  nutcracker  situation  is  simflar. 

7.  Have  the  students  turn  to  page  159.  and  continue  with -the  lesson.    Remind  the 
students -that  the  force  is  supplied  by  the  person  in  each  picture.    To  locate 
th^  fulcrum  of  each  object  the  students  must  recognize  that  the  fjjlcrum  is  the 
pivot-point  of  a  lever.    The  I6ver  m^y  be  supported  or  held  in  place  at  i4*s 
fulcrum.  * 

8.  Discuss  page  159  with  the  students.    Emphasize  with  the  students  that  a  lever 
allows  a  person  to  move  an  object  more  easi  ly  by  changing  the  size  or  direction 
of  a  force.     If  they  keep  this  function  in  mind,-i"hey  should  be  able  to  focus 
on  that  point  of  a  J  ever  that  rtdoes  the  job."  ,  - 

!  DESIRED  LEARNING  OUTCOME:    Ability  to  describe  severa f  everyday  applications  of  the 

lever  as  a  simple  machine. 
♦ 


EVALUATION:    Lesson  Cluster  2C-3  Levers. 

Page  T-264/S-160    Balancing  Levers 

PURPOSEr    To  evaluate  the  students1  performance  in  relation  to  the  following  objective 

v_     1.    Ordering  a  set  of  levers  on  the  basis  of  the  force  advantages  they 
provide.  > 

PREREQUISITE:    Ability  to  sequence  from  most  to  least. 

ADVANCED  PREPARATION:    Materials  -  p'aper,  pencil  and  text 

m  TEACHING  SUGGESTIONS: 

1.  Have  the  students  turn  to  page  160  and  read  through  the  lesson.  Teacher'may 
paraphrase.  4 

2.  Have  them  proceed  with  the  lesson  when  you  are  certain  that  they  understand  what 
they  are  to  do.  , 

s 

3.  Go  over  the  responses  with  the  students  when  they  have  completed  their  work.  You* 
"   may  wish  to  let  the  students  correct  their  own  papers  so  that  they  may  evaluate 

their  own  progress.  ^' 

4.  Collect  the  papers  so  that  you  can  evaluate  each  individual's  progress;     If  a 
student  correctly- orders  the  levers  on' the  basis  of  the  force  exerted  on  the 
spring  scale,  you  may  assume  that  he  or  she  has  demonstrated  the  objective  of 
the  cluster  and  is  ready  to  go  on  to  the  next  cluster. 

5.  "  For  further  informal  evaluation,  have  the  students  turn  back  to  page  13Tand  look- 

at  the  picture  that  introduces  Part  C.    Ask  them  why  they  think  that  particular 
picture  was  used  to  introduce  the  part  that  they  have  just  completed.  Suggest 
that  tl\ey  look  for  clues  in  the  part  title  and  in  the  cluster  titles  on  pages 
132,  142,  and  152.    The  students  should  be  able  to: 

a.  identify  ths  launching  ramp,  the  bow  of  the  boat,  and  the  oars  as  simple 
machines. 

b.  identify  the  launching  ramp  as  an  inclined  plane  and  the  oars  as  levers. 

c.  ^  infer  that  friction  occurs  between  the  oars  and  oarlocks. 

d.  infer  that  energy  is  being  transferred  from  the  person  to  the  oars. 

*e?     infer  that  the  interaction  between  the  oars  and  the  water  transfers  energy 

from  the  person  to  the  board,*  causing  the  boat  to  move, 
f.    infer  that  the  amount  'of  force  the  person  transmits  to  the  oars  determines 
the  speed  of  the  boat. 


139 


Level  5  Unit  3  Motion 
Part  A  Relative  Motion.  Lesson  Cluster  3A-1 


A.    CLUSTER  OUTLINE 


Page 

Teaching  Strategies 

Lesson  Title 

Teaching  Time 
Suggested 

T-274 

Introduction 

Evidence  of  Motion^ 

20  min* 

T-275 

Development 

Reference  "Objects 

20  'mi  n. 

T-276 

Development 

Relative  Motion 

20  min. 

T-278 

Development 

Using  Reference  Objects 

45  min. 

T-277 

Enrichment* 

What  Moved? 

25  min. 

T-280 

Appl i cation 

What  Is  Moving? 

30  min. 

T-281 

Evaluation 

1  dent  If  yj  the  fjloVers 

30  min. 

B.    MATERIALS:    Add  the  following  to  the  Materials  List  on  page  T-271  - 
r        J      -  1  brightly  colored  object  such  as  a  bal 1  or  book 

FILM8TRIP  INFORMATION:    Filmstrip  Set  VII,  Place  and  Motion',  and  XV,  Relative 

Motion,  are  appropriate  for  use  in  thf§  unit. 

-INTRODUCTION:    Lesson  Cluster  3A-1    Objects  and  Motion  . 
Page  T-274/S- 163    Evidence  of  Motion  (20  min.) 

PURPOSE:    Review  or  introduce  the  concept  of  motion  and  the  need  for  using  reference 
objects  in  describing  anotion. 


ADVANCE  PREPARATION: 


Background  I nf ormat I  on :    Motion  is  a  continuous 
change  in  position.    The  change  in  position  is 
evidence  that  an  object  has  moved.    The  only  way  to  determine  if  an  object  has 


Language  Cards/Key  Signs 
evidence 
motion 


changed  position  is  to  compare  its  position  to  that, of  other  objects, 
who  have  studied  Level  3  of  the  program  should  be  familiar  with  this. 


Students 


Materials:    1  brightly  colored  object  such  as  a  ball  or  book 
TEACHING  SUGGESTIONS: 

1.  Select  a  brightly  colored  object,  such  as  a  ball  or  book,  face  the  class  and 
slowly  move  the  (pbtfect  in  front  of  you  from  left  to  right.  Ask  the  students 
if  the  object  is  moving  and  how  they  can  tell  if  it  is  moving.    After  the 

"students  have  given  their  own  opinions  ahd  explanations,  tell  them  that  it 
is  nqt  always  easy  to  determine  whether  or  not  an  object  is  moving.  Continue 
with  the  lesson  without  reaching. a  definite  conclusion. 

2.  Have  the  students  turn  to  and  read  page  163.    Teacher  may  paraphrase.  Ask 
them  to  study  the  pictures  carefully  and  answer  the  italicized  questions. 
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Discuss  the  italicized  and  numbered  questions  with  the  students.    They  shoulg 
be  able  t°  determine* that  the  bicycle  in  picture  B  has  moved  compared  to  its 
position^in  picture  A,  but  some  students  may  have  difficulty  in  explaining  how 
they  knov^  that  the  bicycle  moved.    Help  them  to  realize  they  know  that  the  only 
way  they  can  tell  Is  that  the  position  of  the  bicycle  in  relation  to  the rhouse 
and  tree  l^as  ^changed  from  picture  A  to  picture  B. 


4.    Repeat  you^  earlier  demonstration  of  moving  an  object  from  left  to  right,  but 
this  time  move  the  object  over  some  vertical  object  such  as  a  bookend  on  your 
desk.    Agai\n  discuss  with  the  students  how  they  can  tell  that  the  object  is 
moving.    The  students  should  be  able  to  recognize  ttte  importance  of  a  reference 
object  in  describing  motion. 

DESIRED  LEARNING  OUTCOME^  Ability  to  determine  wehther  or  not  an  object  has  moved 

in  relation  to  other  objects. 
*************************************^^ 

DEVELOPMENT:    Lesson  Cluster  3A-1    Objects  and  Motion 

Page  T-275/S-164    Reference  Objects  (20  min.)  £ 

PURPOSE:    Extend  the  concept  of  motion  by  reviewing  or  introducing  the  term  reference 
object. 

ADVANCE  PREPARATION:    Materials  -  none. 
TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
reference  objects 
motion 


1.    Have  the  students  read  the  introduction  to  the  lesson  on  page  164  either  to  review1 
or  to  find  out  what  a  reference  object  is.    Teacher  may  paraphrase. 

2*    Discuss  with  the  class  the  importance  of  reference  objects.    Emphasize  that  the 
motion  of  an  object  can  be  described  only  in  relation  to  other  subjects.  En- 
courage  the  students  to  use  the  term  reference  object  in  this  lesson 
and  in  the  lessons  throughout  the  cluster.* 


3.  Have  the  students  look  at  Vhe  pictures  on  page  164  and  answer  the  questions. 

4.  Go  over  the  students'  responses  with  them  when  they  have  completed  the  lesson. 


5.  Reinforce  the  use  of  reference  objects  to  describe  the  motion  by  asking  students 
.  to  move  a  series  of  objects  in  the  room  and  challenging  other  students  to 

describe  the  motion. 

6.  Ask  the  students  how  they  would  change  pictures  C  and  D  on  page  164  to  show  that 
the  girl  and  bicycle  had  moved. 

DESIRED  LEARNING  OUTCOME:    Ability  to  describe  motion  by  using  reference  objects  and 

determine  that  motion  cannot  be  described  without  the  use 

of  reference  objects.  *\ 
**************************************** 

DEVELOPMENT:    Lesson  Cluster  3A-1    Objects  and  Motion 

Page  T-276/S-165    Relative  Motion  (20  min.) 

PURPOSE:     Increase  the  ability  to  describe  motion  by  i ntroducing* the  term  relative  to. 
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Language  Cards/Key  Sfqn 

relative  to 

relative 

motion 

reference  objects 


ADVANCE  PREPARATION:    Materials  -  none. 
TEACHING  SUGGESTIONS: 

1.  Explain  to  +he  students  that  in  this  lesson 
they  wi  1 1  learn  how  to  use  the  term  relative  to 
to  describe  the  relation  of  movfng  objects  to' 
reference  objects. 

2.  Have  the  students  read  page  165  and  answer  the  questions.    Teacher  may  para- 
phrase. 

3.  Let  the  students  share  their  responses  with  their  neighbors  as  they  work. 

c 

4.  Discuss  the  lesson  with  the  students  when  they  have  completed  their  work. 

5.  Help  the  students  use  the  term  relative  to  by  following  ybur  example.  Describe 
such  motion  as  "the  book  is  moving  relative  to  the  bookend"  or  describe  lack  of 
motion  as  "the  book  is  not  gioving  relative  to  my  hand." 

6.  Encourage  student  use  of  the  term.    Have  one  student  walk  past  another  or  move 
an  object  past  another  and  describe  the  objects  that  are  moving  relatjye  to 
other  objects.    Have  the  students  name  the  moving  object  and  the  reference  objects 
involved.  *  , 

DESIRED  LEARNING  OUTCOME:    Ability  to  use  the  term  relative  to  in  describing  the 

relations  of  moving  objects  to  reference  objects. 
******************^*************************^ 

DEVELOPMENT:    Lesson  Cluster  3A-1    Objects  and  Motion 

Page  T-278/S-166    losing  Reference  Objects  (45imin.) 

PURPOSE:    Extend  the  concept  of. motion  relative  to  one  object  to  motion  relative  to 
rribre  than  one  object. 

ADVANCE  PREPARATION:    Materials  -  paper  and  pencil  for 

'each  student 


TEACHING  SUGGESTIONS: 


language  Cards/Key  -Signs 
position  , 
relative  ■*  „• 

reference  objects*  % 


1.  Have  a  student  sit  on  a  chair  in  front  of  the  class.    Slowly  push  the  seated 
student  and  chair  to  the  left  and  then  back  to  the  right. 

,  > 

2.  Ask  the  class  whether  or  not  the  student  moved.    Challenge  the  students  to  explain 
their  answers.    Make  sure  that  they  describe  the  motion  in  terms  of  reference 
objects  and.that  they  use  the  term  relative  to.    For  example,  the  studen^jnoved 
relatlve-to  the  floor,  to  the  student  desks,  and  to  the  wall  of  the  room.  The 
student  did  not  move  relative  to  the  chair  because  the  student's  position  in  the 

,  '  chair  did  not  change. 

3.  J^ave  the  students  turn  to  pages/^66  and  1 67 i    Ask  them  to  read  the*  pages  and 

record  their  answers  to  the^destions  on  a  separate  piece  of  paper.    Teacher  may 
paraphrase. 

4.  Discuss  the  students'  responses  with  them  when  they  have  completed  their  work. 
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ll     !H?  +he  s+uden+s  verbally  describe  the  motion  of  the  objects  In 

+h«  nir^^c,    This  wiM  he|pj.hem  to  deV6|0p  +heir  skiMs  ,n  observ|ng  and 

huations  Involving  motion.    In  the  discussion  of  the  pictures  on 
1,  you  may  find  that  a  student  insists  that  the  moved -objects  re- 
fonary.and  everything  else,  Including  the  walls  of  the  room,  moved, 
answer  because  It  Is  one  possible  explanation.    Students  usually 
.difficulty  in  observing  that  the  table  moved  relative  to  the  wal I:  Help 
-toy  stressing  the  importance  of  reference  objects.       ,  ' 

DESIRED  LEARNING  OUTCOME:    Ability  to  distinguish  between  objects  that  move  and  those 
*####*™*******r»»»******^tha+  do  no+J?°VB  and  describe  the  motion  of  objects.  ' 

ENRICHMENT:    Lesson  Cluster  3A-1    Objects  and  Motion 
Page  T-277    What  Moved?    (25  min.) 

PURPOSE:    Provide  further  practice  in  identifying  objects  that  move  and  describe  their  • 
position  relative  to  other  objects. 

ADVANCE  PREPARATION:    Materia.) s  -  Each  pair  of  students  wPII  -need  1  set  of  5  objects 

such  as: 
*  -  scissors 

-  penci Is 

-  rulers 
paper  clJps 

-'eraser 

Teacher  should  copy  the  rules  for  the  gl&e  on  <Jhe  board  or  transparency  so  students 
may  refer  to  them.  '  ' 

TEACHING  SUGGEST  I ONS^V 

1.  Divide  the  class  into  pairs  and  distrfbute  a  sret  of  objects  to  each  pair. 

2.  Explain  to  the  students  that  they  are  going  to  play  a  in  which  they  will 
identify  an  object  that  has  been  moved  and  describe  its  new  position  relative 
to  other  objects. 

3.  Read  the  rules  of  the  game  to  the  students.    Copy  them  on  the  board  for  reference. 
You  may  wish  to  have  two  students  demonstrate  the  game  for  the  class  as  you  read, 
using  the  set  of  objects  that  you  have  given  to  them. 

Rules 

a.  .   Arrange  a  set  of  objects  on  a  desk. 

b.  Player  1  studies  the  position  of  each  object- relative  to  the  other  objects. 
X       c.    Player  1  shuts  his  or  her  eyes  whl le-  jp layer  2  moyes  one  object  on  the  desk. 

'"♦  4r!arr     +h®n  0penS  h,s  or  her  eyes*    He  or  she  m^s+  identify  the  object 

that  was  moved  and  descrlbe  tts  new  position  relative  to  the  other  objects.  . 
e.    P  ayer  2  carefully  listens. 'to  make  sure  that  player  1  is  correct. 
•   f.    Play  the  game  several  times.    Take  turns  being  player  1  and  player  2. 

4.  Have  the  pairs  of  students  play  the  game. 

5.  Circulate  around  the  room  observing  the  students  as  they  play  the  game.  If 
.students  show  proficiency,  you  may  suggest  that  two- objects  be  moved  Instead 
one. 
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DESIRED  LEARNING  OUTCOME:  -Identify  an  object .that  has  moved  and  descrlbe'its 

position  relative  to  other  obiects. 

APPLICATION:    Lesson  Cluster  3A-1    Objects  and  Motion 

x      Page  T-280/S-&8    What  Is  Movkfl?  (30min.) 

PURPOSE:    Introduce  the,  concept  that  objects  are  in  motion  when  their  positions  are 
changing. 


ADVANCE  PREPARATIONS  Materials  -  paper  and  pencil  for 

each  student 


Language  Cards/Key  Signs 
relative  to 
moved 

reference  object 


TEACHING  SUGGESTIONS': 

•  *  » 

1.  ^  Introduce  the  lesson  by  having  a  student  walk  back  and  forth  in  front  of  the  class. 

2.  Challenge  the  class  to  describe  the  student's  motion  accurately  in  terms *of  various 
reference  objects.    Encourage  the  students  to  use  the  term  relative  to  In  descrlblnq 
the  motion.  f     -  m 

3.  Walk  back  and  forth  in  front  of  the  class.    While  walking,  ask  the  class,  "Am 

I  moving?"    Then  ask,  "How  can  you  tell?"    Stress  that  objects  are  In  motion  when 
their  positions  are  changing  and  that  the  only  way  to  tell  whether  or  not  their 
positions  are  changi-ng  is  In  relation^to  reference  objects. 

4.  Have  the  students  tuhn  to  page  168  and  read  the  Introductory  paragraph.  Teacher 
may  paraphrase. 

5.  Check  the  students'  understanding  with  a  brief  discussion,  r6ferring  them  to 
/the  previous  demonstration. 

6.  HaTve  the  students  read  the  remainder  of  the  page  and  record  their  responses  to 
the  questions. 

7.  Allow  the  students  to  discuss  their  responses  with  their  neighbors  as  they  work. 

8.  Discuss^the^ students'  responses  with  them  when  they  have  completed  tiielr  work. 
The  students  should  be  able  to  explain  that  the  girl  and  umbrella  areSgoylng 
relative  to  the  f  ire<  hydrant  and  the  tree.    They  should  further.  explafnTH?" 
the  sidewalk  is  not  moving  relative  to  the  tree,  nor  is  the  umbrella  moving 
relative  to  the  girl. 

9.  Stress  that  simply  saying  that  an  object  is/ioving  Is  less  useful  than  specifying 
motion  relative  to  another  object  Is.    Also  stress.- that  objects  are  In  motion 
when  they  are  undergoing  a  change  in  position. 

DESIRED  LEARNING  OUTCOME:    Describe  the  motion  of  an  object  relative  to  various 

reference  objects  and  explain  that  an  object  Is  moving 

if  Its  position  Is  changing  relative  to  a  reference  object. 
#*#***#***#*##**##*******##****####**^^ 
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EVALUATION:    Lesson  Cluster  3A-1  '  Objects  and  Motion       ,  . 

.    Page  T-280/S-169    Identify  the  Movers  (30  mln.) 

PURPOSE:    Evaluate  students1  performance  in  relation  to  the  following  objectives: 
i  1.    Identifying  objects  that  have  or  have  not  moved, 
v  2.    Naming  reference. objects  used  to  determine  whether  or  not  objects  moved, 

3.  Stating  whether  or  not  an  object  moved  relative  to  another  object, 

4.  Explaining  how  they  can  t6l I  if  an  object  has  moved, 

ADVANCE  PREPARATION:    Materials  -  paper 

penci I 

text  for  each  student  * 

TEACHING  SUGGESTIONS: 

1.  Have  the  students  turn  to  page  169  and  read  through  the  lesson.    Teacher  may 
paraphrase. 

2.  Be  certain  the  students  understand  what  jthey  elre  to  do.  ^ 

3.  Have  the  students  do  the  lesson. 

4.  Go  over  the  students1  responses  with  them  when  they  have  completed  their  work.' 
If  you  wish,  let  the  students  correct  their  own  papers  to  enable  them  to 
evaluate  their  own  progress. 

5.  Collect  the  papers  so  that  you  can  evaluate  each  individual's  progress.     If  a 

student  cQrrectly  responds  to  all  or  most  of  the  questions,  you  may  assume 

that  he  or  she  has  demonstrated  the  objectives  for  the  cluster  and  is  read/ 

to  go  on  to  the  next  cluster. 
******************************************** 


J 
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A.:  CLUSTER  OUTLINE 


Level  5  Unit  3  Motion  & 
Part  A  Relative  Motlont  Lesson  Cluster  3A-2 


Pa£e 

Teaching  Strategics 

Lesson  Title 

Teaching  Time 
Suggested 

T-286 
T-288 
T-290 
T-291 
T-292 
T-294 
T-295 

A. — 

Introduction 
Development 
Development 
*  Enrichment 
Development 
Appl  icatipn  *' 
Evaluation 

.  Before  and  After- 
Blurred  Pictures 
Tracks  and  Objects 
Col lect  Some  Tracts 
Reading  Tracks 
Motion  Detective 
What's  the  Evidence? 

25  mln. 
20  ml  ft. 
30  min. 
60  mln. 
30  mln.* 
30  min. 
30^min. 

NOTE:    Collect  Some  Tracks  Is  optional . 

B.    MATERIALS:  WVhe  following  to  the  Materials-List  on  page  T-283: 

ijim  film  ('subject  not  important) 

FILMSTRIP  INFORMAVfbN:    Filmstrip  Sets  XII,  Place  and  Motion  and  XV  ReJative  . 
J  Motion,  are  ^appropriate  for  use  in  this  unit. 


INTRODUCTION:    Leason  Cluster  3A-2    Records  of  Motion      N      .  ' 
,    -  Page  T-286/S-17Q    Before  and  After  (25  min.) 

PURPOSE:     Introduce  the  concept  that  photographs  can  show  evidence  of  the  motion  of 
objects  or  of  the  camera. 


ADVANCE  PREPARATION:    Materials  -  none. 
TEACHING  SUGGESTIONS: 
1 


 r  

Language  Cards/Key  Signs 
evi  dence 
photograph 
motion 


Identification  Cards 


introduce  the  lesson  by  reviewing  with  the  students 
how  they  can  tell  v/hether  or  not  an  object  has  moved. 
Help  them  to  remember  that  the  motion  of  an  object  " 
can  only  be  described  relative  to  reference  objects* 

Explain  to  the  students  that  when  photographs  are  fl^tf  to  produce  evidence  of  motion, 
the  evtdence  .sometimes  shows  that  an  object  moved  and  sometimes  that  the  camera 
moved.  * 

"Have  the  students  read  page  170  and  answer  the  questions  using  the  photographs  on 
page  17).  * 


i 

■v. 

4.    Ctrcu  I  ate  "around  the  room  providing  help  as  it  is  ffeeded. 
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5. 


6. 


7. 
8. 


Have  students  who  have  difficulty  tn  determining  whether  or  not  the  camera  moved 
make  a  cylinder  from  a  piece  of  paper  and  view  a  single  set 'of  objects  from  at 
least  two  different  angles.    You  might  also  have  them  look  through  the  cylinder 
at  the  same  object  up  close  and  then  farther  away.'    This  can  help  them  to  under- 
stand what  a  camera  "sees"  from  different  positions. 

Discuss  responses  to  the  questions  and  the  pio.tbgraphs  with  the  students  when  they 
have  completed  the  lesspn. 

Emphasize  that  photographs  can  be  used  <to  determine  evidence  of  motion. 

Be  sure  the  students  understand  that  if  an  object  changes  position  fn  "before"  and 
after    photographs,  it  is  evidence  tftat  the  object  moved.     If  the  size  of  the  ob- 
jects or  the  angle  at  which  they  are  viewed  relative  to  o-Mier  objects  in  the  photo- 
graph changes,lt  is  evidence  that  the  camera  moved,  — 

DESIRED  LEARNING  OUTCOME:    Explafn  whether  an  object  or  the  camera  moved  in  terms  of 

evidence  in  "before"  and  "after"  ohotoaraDhs. 

********************^ 

DEVELOPMENT;    Lesson  CI uster  3A-2    Records  of  Motion 

Page  T-288/S-172    Blurred  Pictures  (20  min.) 

PURPOSE:    Develop  the  concept  that  blurred  photographs  show  evidence  of  motion. 
ADVANCE  PREPARATION:    Mater fa  is  - 


scissors  for  each  student 
paste 

several  magazines  (to  be 
cut  up)  which  have  pier 
tures ^showing  motion 
paper,  un I i ned,  for 
mounting  pictures 
cardboard  or  oaktag, 
30  cm  x  5  cm  (12  in.  x 
12  inO 
felt  tip  pen 


Language  Cards/Key  Signs 
blur 

evidence 
relative  to 

Identification  Cards 
Evidence  of  Motion 
(bulletin  board  head- 
ing) 


TEACHING  SUGGESTIONS: 
1 


Introduce  the  lesson  i>y  explaining  to  tbe  students  that  they  are  going  to  find  more" 
evidence  of  motion  in  photographs.  ~ 

Have  the -students  turn  to  page  172  and  read  the  introduction  to  find  out  what  can 
cause  a  blur  in  a  photograph.    Teacher  may  paraphrase. 

Be  sure  the  students  understand 'that  fast  movement  cart  blur  a  photograph  and  that 
the  blur  can  be  caused  by  fast ;mpvement  of  the  subject  or  fast  movement  of  the 
camera.    Explain  that  a  blurred  photograph  may  result  if  the  camera  has  not  been 
focused. 


4.  Have  the  students  turn  to  page  172.  Tell  them  that  the  blur  in  the  photograph  on 
that  page  and  in  the  ones  on  page  173  are  the  result  of  motion  and  not  the  result 
of  a  camera  that  has  not  been  focused. 
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5.    Have  the  students  read  page  172  and  answer  the  italicized  questions. 

6;    Discuss  the  photograph  with  the  students  when  they  have  finished  reading. 

7.  Have  the  students  read  page  173  and  answer  the  italicized  questions  on  that  page 
when  you  are  sure  they  understand  how  to  interpret  blurs  in  photographs.  .. 

y  * 

8.  ^    Let  thes>tidents  discuss  the  photographs  with  their  neighbors  as  they  work. 

9.  Di^euss  the  questions  with  the  students  when  they  have  finished  the  page.  Insist 
-*nat  they  describe^  all  motion  relative^to  reference  objects. 

10.  Ask  the  students  if  any  of  them  have  taken  pictures -of  fast  moving  objects  that 
resulted  ih  blurred  photographs.    Have  them  share'their  experiences.    Some  students 
may  be  willing  to  bring  lin  such  pictures  to  share. 

•  * 

11.  Discuss  the  project  described  in  question  J  with  the  studerrts.    Show  them  where  you 
have  put  the  materials  that  they  are  to  usfe.    You  may  wis^o  have  the  students  do 
the  project  as  a  free  time  activity.  * 

12.  Have  the  students  pin  up  the  photographs  they  find  on  the  bulletin  board.    Ask  one 
student  to  make  a  title  for  the  display  -  Evidence  of^Motfon. 


13. 


Collect' the  magazines  an'd  save  .them  for  the  students  to  use  again  In  (3)  Find  the 
Axis  in  the  next  cluster.  ' 


DESIRED  LEARNING  OUTCOME:     Identify  blurred  objects  in  photographs  as  evidence 

of  motion. 

**********************************^^ 

DEVELOPMENT:    Lesson  Cluster  3A-2    Records  and  Motion  * 

Page  T-290/S-174    Tracks  and  Trails  (30  min.) 

PURPOSE:    Review  or  Introduce  tracks  and  trails  as  evidence  of  motion. 

ADVANCE  PREPARATION:    Materials  -'none 

TEACHING  SUGGESTIONS: 

1 


Language  Cards/Key  Signs 


tracks 
trai Is 
mot  Ion 
records 


IderiTi f icatlon  Cards 


3. 
4. 


Introduce  the  lesion  by .cha 1 1 engi ng  the  students  to 
think  of  some  objects  that  leave  a  record  of  their 
motion.     If  the  students  have  difficulty  thinkingfrof 
an  example,  draw  a  line  across  the  chalk'board  to  help 
them  get  started. 

Have  the  students  read  page  174  and  answer  the  questions 
as  they  read.    Teacher  may  paraphrase.  *  ■" 

Let  the  students  discuss  their  responses  with  their  neighbors  as  they  work. 

Discuss  the  lesson  with  the  students' when  th§y  have  completed  their  ^ork.  Insist 
that  the  students  state  their  evidence  In  terms  of  the  motion  of  an  object  relative 
to  reference  objects. 
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5.    Extend  the  lesson  by  asking  the  students  for  examples  of.  bther  objects  that  leave 
records  of  their  motion.    Some  students  may  think  of  a  power  boat  leaving  a  wave 
In  water,  a  spider  leaving  a  web,  animals  leaving  tracks  in  snow,  sand,  or  mud, 
or  raindrops  leaving  a  pattern  on  a  wlndowpane, 

DESIRED  LEARNING  OUTCOME:     Infer  motion  from  evidence  in  tracks  and  trails.  Describe 

the  motion  relative  to  reference  objects. 
******^*********************^^ 

ENRICHMENT:    Lesson  Cluster  3A-2    Records  of  Motion 

Page  T-291    Col lect  Some  Tracks  -  Optional     (60  min.) 

PURPOSE:    Extend  what  bas  been  learned  about  evidence  of  motion  in  photographs  to  the 
use  of  plaster  molds  to  preserve  evidence  of  animal  motion, 

ADVANCE  PREPARATION: 

Search  the  area  around  the  school  for  animal  tracks.    Try  to  find  a  place  where 
there  are  enough  tracks  for  each  group  of  three -students  to  make  a  plaster  mold 
of  several  small  tracks  that  are  evidence  of  animal  motion  or  one  large  animal 
track,  %  You  may  probably  locate  tracks  made  by  dogs  or  cats. 

Fill  each  group  container  with  150  mL  t5  oz,)  of  water.    The  plaster  can  be 
added  to  each  container  and  stirred  just  before  the  mixture  is  to  be  poured  by 
the  students  outside.    Take  extra  water  in  the  milk  jug  to  thin  the  plaster 
mixtures  as  the  need  arises. 

Cut  4e  cardboard  strips.    Collect  the  mixing  spoons  and  paper  clips  and  put 
them  with*  the  rest  of  the  materials  on  the  supply  table.    Obtain  reference  books 
showing  pictures  of  animal  tracks  from  the  school  or  public  library.     If  you 
assign  the  task  to  students,  avoid  having  the  entire  class  go  to  the  library  to 
get  books  on  the  particular  topic  when  only  a  few  books  will  probably  be  avail- 
able at  the  elementary  level.    Clear  a  large  table  where  the  students  may  later 
display  their  track  molds. 

TEACHING  SUGGESTIONS: 

1.  introduce  the  lesson  by  having  the  students  look  once  more* at  the  pictures  on., 
page  174. 

2.  Explain  to  the  students  that  tracks  and  trails  similar  to  those  pictured  may  not 
last  very  long.    Discuss  how  long  It  might  take  for  each  track  or  trail  to  dis- 
appear and  some  possible  causes  for  Its  disappearance.    Emphasize  that  photographs 
of  tracks  and 'trails  can  be  used  to  show  evidence  of  motion  long  after  the  actual 
tracks  and  trails  have  disappeared. 

3.  Tell  the  students^ that  they  are  going  to  use  plaster  molds  to  make  another  kTnd  of 
record  that  preserves  evidence  of  motion.    They  will  make  their  records  of  tracks 
and  trails  near  the  school. 

4.  Divide  the  class  Into  groups  of  three. 

5*    Distribute  the  cardboard  strips  and  paper  clips  ,to  each  group. 
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6.  Demonstrate  ho*  to  bend  a  cardboard  strip  into  a  loop  and  fasten  the  ends  to- 
gether with  a  paper  dtp.    Explatn  to  them  that  they  wl  II  use  the  loop  as  a  frame 
to  help  form  the  sides  of  the  mold.    Further  explain  that  they  wilj  put  the  frame 
around  some  small  tracks  or  around  a  large  track  and  then  fill  it  with  plaster  to 
make  a  mold. 

t 

7.  Distribute  a  container  of  water  and  a  mixing  spoon  to  each  group.    Explain  to  the 
students  that  they  wNI  mix  the  plaster  outside  so  that  the  plaster  does  not 
harden  before  they  are  ready  to  pour  ft. 

8.  Assign  students  to  carry  the  jug  of  extra  water  and  the  two  boxes  of  plaster. 

9.  Take  the  class  outside  to  the  area  where  you  have  located  tracks  and  let  each  group 
choose  a  place  to  work.  %  ^ 

JO.    Suggest  to  the  students  that  they  carefully  remove  any  stones,  leaves,  or  other- 
objects  from  the  tracks. 

11.  Have  one  student  from  each  group  place  the  cardboard  frame  around  several  small 
tracks  or  one  large  one  and  then  wiggle  it  until   it  is  about  .5  cm  (1/6  in.)  into 

the  ground.  v*  • 

«,  • 

12.  Begin  to  add  plaster  to  the  group  containers.    Add  the  plaster  a  little  at  a  time 
while  a  student  stirs.    The  mixtu-r^  should  look  like  thick  cream  when  it  is  ready 
to  pour.     If  necessary,  add  more  water  or  plaster  until  the  desired  consistency 
is  achieved. 

13.  Have  two  students  in  each  group  hold  the  frame  while*  the  third  student  pours  the 
plaster. 

14.  Tell  the  students  to  etch  their  names  or  initials  on  the  plaster  before  the  plaster 
hardens.    When  the  plaster  has  completely  hardened,  tell  the  students  to  lift  up 
the  cardboard  frame  with  the  mold  in  it  and  take  it  back  to  the  classroom. 

15.  Let  each  group  show  its  mold  to  the  class  and  challenge  students  to  try  to  identify 
the  animal  that  made  the  tracks. 

16.  Have  the  students  make  a  display  of  their  track  molds  on  a  large  table. 

17.  Extend  the  lesson,  if  you  wish,  by  having  the  students  look  up  their  animal  tracks 
and  draw  pictures  of  the  animal  that  made  them.  Point  out  where  you  have  put  the 
reference  books,  crayons,  and  paper  for  them  to  use.  Suggest  that  they  write  the 
name  of  the  animal  at  the  top  of  their  pictures  and  put  the  pictures  ,on  the  table 
beside  their  track  molds.  Some  students  may  want  to  wrtie  brief  paragraphs  about 
the  animals  to  add  to  the  display. 

DESIRED  LEARNING  OUTCOME:    Make  molds  of  animal  tracks  and  explain  that  track  molds 

may  be  used  to  preserve  evidence  of  motion. 
***** **** ************************************* *********** 
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DEVELOPMENT:    Lesson  Cluster  3A-2    Records  of  Motion 

^  Page  T-292/S-175    Reading  Tracks  (30min.) 

PURPOSE:    Extend  what  has  been  learned  about  tracks  as  evidence  of  motion  to  the 
interpretation  of  tracks  left  by^rollfng  marbles. 

ADVANCE  PREPARATION:    Materials  -  Have  the  following  for  each  pair  of  students: 

-  2  pieces  of  white,  unlined  paper  # 

-  1  marble,  large,  2.5  cm  (1  in.)  in  diameter  ^ 

-  1  marble,  smal  I,  2  cm  (3/4  in. )  in  diameter 

-  1  piece  of- soft  carbon  paper 
^                 - *3  books 

-  2  penci I s 

Collect  the  unlined  paper  and  the  soft  carbon  paper.  The  softer  the  carbon  paper, 
the  darker  the  .marble  tracks  will  be. 

If  you  are  unable  to  obtain  marbles  of  tt^e  specified  sizes,  you  can  use  steel 
spheres  or  other  heavy  spherical  objects  of  similar  sizes.    Before  using  spheres 
other  than  marbles  or  steel  bali5  in  class,  make  sure  that  they  will  work.  Place 
a  white  sheet  of  paper  with  a  piece  of  carbon  paper  on  top  of  !t  on  the  floor  and 
roll  the  sphere  across  the  carbon  paper.     If  the  sphere  makes  a  track  on  the  white 
paper  dark  enough  for  the  students  to  see  easily,  the  spheres  may  be  used. 

TEACHING  SUGGESTIONS: 

*  • 

1.  Introduce  the    lesson  by  waving  a  ptece  of  chalk  rn  a  zigzag  motion  and  ask  the 
students  to  trace  the  motion  of  the  chalk  in  the  air  with  their  fingers.*  Then, 
using  a  similar  motion,  make  chalk  marks  on  the  chalkboard.    Remind  the  students 
that  some  objects  leave  records  of  motion  and  other  objects  do  not. 

2.  Roll  a  marble  across  a  desk.    Ask  the  students  how  they  cou'ld  make  a  record  of  the 
marble's  motion.    They  may  suggest  putting  chalk  or  water  on  the  marble. 

3.  Have  the  students  read  column  one  on  page  175  to  find  out  another  way  to  record 
the  motion  of  a  marble. 


4.  Demonstrate  for  the  students  how  to  cover  the  plain  piece  of  paper  with  a  sheet 
of  carbon  paper.    Emphasize  which  side  of  the  carbon  paper  is  to  be  placed  against 
the  plain  paper. 

5.  piscuss  the  directions  with  the  students  to  make  sure  they  understand  what  they  are 
to  do.    Refer  the  students  to  the  picture  on  page  175.  , 

6.  Divide  the  students  into  pairs  and  distribute  the  materials. 

7.  Tell  the  students  to  write. "large"  or  "small"  beside  each, track  on  the  plain  paper 
after  they  roll  each  marble.    Remind  them  to  take  turns  rolling  the  marbles  and 

I abel ing  the  tracks. 

8.  -'Have  the  students  complete  the  lesson. 
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10. 


9.    Move  from  group  to  group  to  make  sure  the  students  are  observing  and  comparing 
the  tracks  of  the  marbles  after  they  are  made  and  not  simply  rolling  the  marbles 
one  after  the  other*  , 

Give  \he  groups 'clean  sheets  of  plain  paper  after  they  have  had  sufficient  time  to 
practice  making  and  interpreting  marble  tracks.    Ask  each  group  to' make  several 
sets  of  unlabeled  marble  tracks  on  the  clean  paper  and  then  write  the  names  of  the 
group  members  at  th^  top  of  the  paper*. 

11.    Collect  the  marbles  and  carbon  paper.  • 


12, 


13. 


Ask  each  group  to  exchange  its  track  paper  wi th  a  ne\ ghboring  group  to  find  out  i? 
the  o'ther  group  can  tell  the  sizes  of  the  marbles  that  made  the  tracks  and  the  di- 
rection in  which  the  marbles  were  rolled,  and  the  speeds  of  the  marbles* 

Conclude  the  lesson  by  having  the  students  tell  how  they  determined  relative  sizes 
of  marbles,  relative  speeds  of  marbles,  and  the  direction  in  which  the  marbles 
were  rolled  from  tracks. 


jrbles\oi 


DESIRED  LEARNING  OUTCOME:    Record  tracks  of  marbles\on  carbon  paper* and  infer  the  rel- 
ative sizes  and  speeds  oAthe  marbles  and  the  direction  in 
which  the  marbles  were  rof+^tf-from  the  tracks. 


APPLICATION: 


Lesson  Cluster  3A-2    Records  of  Motion 
Page  T-294/S-176   Motion  Detective  (30  min.) 


PURPOSE:  %  Apply  evidence  of  motion  to  motion  picture  film  and  to  multiple  images  on 
one  photograph. 

ADVANCE  PREPARAT I ON : 

Background  information  -  Motion  picture  film  consists  of  a  strip  of  photographs 
called  frames.    A  motion  picture  projector  flashes  individual  frames  in  rapid 
succession  on  the  screen.    Silent  projectors  ordinarily  flash  18  frames  per  second 
and  sound  projectors  flash  24  frames  per  second .    The  objects  on  motion  picture 
film -change  position  onjy  Slightly  frbm  frame  to  frame.    However,  when  the  pic-  " 
tures  are  rapidly  projected  In  the  correct  order  on  a  screen,  a  viewers  eye  and 
mind  perceive  motion. 


Materials  -  paper  for  each  student  < 

-  pencils  for  each  student 
w  crayons  for  each  student 

-  16  mm  film  (topic  is  not  important) 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 


Identification  Cards 


1.  Introduce  the  lesson  by  asking  the  students  to  recall  how  photographs  may  be  used 
to  show  evidence  of  motion.  Explain  that  they  wi I  f^now  find  out  about  other'ways 
in  which  cameras  can  record  motion. 

2.  Have  the  students  read  page  176  and  answer  the  questions.    Teacher  may  paraphrase. 
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3.  Use  the  16mm  film  to  Illustrate  the  exampfe  in  the  text. 

4.  Discuss  aJI  the  questions  with  the  students  when  they  have' completed  their  work. 
>      Insist  that  they  describe  all  motion  relative  to  reference  objects. 

5.  Help  the  students  to  understand  when  they  are  discussing  question  1  tj^af^ if  the 
pictures  were  taken  at  a  steady  rate,  the  distances  between  the  images  in  the 
picture  would  indicate  whether  the  speed  of  nfc'tion  changed  or  not. 

6.  Discuss  the  activity  described  In  item  2  at  the  bottom  of  page  176.    Make  sure 
that  the  students  understand  what  they  are  to  do. 

7.  Distribute  paper,  pencils,  and  crayons  and  have  the  students  dnaw  and  exchange,  p ic- 
tures. 

8.  Extend  the  lesson,  if  you  wish,  to  the  operation  of  motion  picture  projectors. 
Have  students  who  are  interested  in  the  science  of  motion  pictures  look  up  the 
topic  at  the  school  or  public  library  and  report  to  the  other  students  during 
a  later  class. 

DESIRED  LEARNING  OUTCOME:     Identify  evidence  of  motion  on  motion  pictured  lm  ancf 

in  a  mul tip fe-image  photograph. 
*******************************^ 

EVALUATION:    Lesson  Cluster  3A-2    Records  of  Motion 

^  Page  T-295/S-177    What's  the  Evidence?    (30  min.) 

PURPOSE:    Evaluate  the  students'  performance  in  relation  to  the  following  objectives: 

1.  Identifying  objects  or  people  that  moved  or  did  not  move. 

2.  Stating  whether  or  not  a  camera  was  moved  when  a  photograph  was  taken. 

3.  Naming  which  object  or  person  in  a  photograph  moved  faster. 

4.  Identifying  which  two  sets  of  tracks  In  a  photograph  was  made  first  and 
describing  the  evidence  on  which  the  identification  was  based. 

5.  Identifying  the  directions  of  motion  in  sets  of  tracks. 

ADVANCE  PREPARATION:    Materials  -  paper,  pencil  and  text  for  each  student 
TEACHING  SUGGESTIONS: 

1.  Have  the  students  turn  to  page  177  and  read  through  the  lesson. 

2.  Be  certain  that  the  students  understand  what  they  are  to  do. 

3.  Distribute  the  paper  and  pencils  arid  have  the  students  do  the  lesson. 

4i    Go  over  the  students'  responses  with  them  when  they  have  completed  their  work.  If 
you  wish,  let  the  students  correct  their  own  papers  to  enable  them  to  evaluate 
their  own  progress.  •  t 

5.    Collect  the  papers  so  that  you  can  evaluate  each  individual's  progress.     If  a  stu- 
dent correctly  responds  to  all  or  most  of  the  questions,  you  may  assume  that  he,  or, 
she  has  demonstrated  the  object Tves  for  the  cluster  and  is  ready  to  go  on  to  the 
next  cluster. 
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Level  5  Unit  3  Motion 

Par+  A  Circular  and  Rotary  Motion.  Lesson  Cluster  3A-3 
A.    'CLUSTER 'OUTLINE 


Page 

Teach  I ng. Strateg  i  es 

Lesson  Title 

^  Teaching  Time 
ouggesTBQ 

T-300 
t-301 
T-302 
T-304 
T-305 
T-306 
T-307 
T-308 

Introduction 

Development 

Development 

Development 

Development 

Enrichment 

Application 

Evaluation 

Circular  Motion 
Rotary  MotForr 
Find  the  Axis 

Clock  and  Counterclockwise 
The  Earth fs  Rotation 
The  Travel ing  Moon 
Night  and  Day 
Describing  Circular  and 
Rotary  Motion 

15  min. 
20  min. 
40  min. 
30  min. 
20  min. 
30  min.  * 
30  min. 
25  min . 

NOTE:,  The  Traveling  Moon  is  optional. 

B.    MATERIALS:    Materials  list  on  page  T-297. 

«    FILMSTRIP  INFORMATION:    Filmstrip  Set  VII,  Place  and  Motion  and  XV,  Relative  Motion 

are  appropriate  for  use  in  this  unit. 

INTRODUCTION:    Lesson  Cluster  3A-3   Circular  and  Rotary  Motion 
Page  T-300/S-178    Circular  Motion  (15  min~ — 

PURPOSE:    Introduce  the  concept  of  circular  motion,  which,  like  straight-line  motion, 
must  be  described  in  relation  to  other  objects. 

ADVANCE  PREPARATION:    Materials  -  none. 

"4. 

TEACHING  SUGGESTIONS: 


1 


Language  Cards/Key  Signs 
circular  motion 
reference  object 
straight-l ine  motion 


2. 
3. 
4. 


Introduce  the.  lesson  by  moving  an  object  such 
as  a  chair  or  a  desk  in  the  room.    Ask  student  v 
to  explain  how  they  know  that  the  object  has 
moved.    Insist  that  they  explain  the  changed  position  of  the  object  relative  to  a 
reference  object. 

Have  the  students  read  and  answer  the  questions  on  page  178. 

Let  the  students^ discuss  the  page  with  their  neighbors  as  they  work. 

Circulate  around  the  room  making  sure  that  the  students  are  able  to  answer  the 
questions. 
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5.  -  Discuss  the  lessd.n  with  the  students  when  they  have  completed  their  work. 

6.  Help  the  students, to  understand  that  they  need?, a  reference  object  to  determine 
circular  motion  as  well  as  stra ight- I ine  motion.  Emphasize  that  both  kinds  of 
motion  can  be  described  ohly  in  relation  to  inference  objects*  * 

DESIRED  LEARNING  OUTCOME:     Identify  circular  motion  and  describe  circular  motion 

5,      relative  to  reference  objects. 
*************************************^^ 

\ 

DEVELOPMENT:    Lesson  Cluster  3A-3    Circular  and  Rotary  Motion 
Page  T-301/S-179    Rotary  Motion  (20  min.) 

PURPOSE:     Introduce  the  concept  of  rotary  motion  around  an  axis. 


ADVANCE  PREPARATION:    Materials  -  1  wheel  to  demonstrate 

rotation  around  an  axis 

TEACHING  SUGGESTIONS:  4  ' 

1.  Have  the  students  read  the  first  parapgraph  on  page 
179  to  find  out  what  the  term  rotation  means. 

2.  Discuss  the  term  rotation  with  the  students,  making 
sure  they  understand  that  rotation  refers  to  the  movement  of  a  whole  object.  Use 
the  wheel  to  demonstrate  rotation. 

3.  Ask  the  students  to  read  the  rest  of  column  1.    Discuss  the  picture  of  the  bicycle 
and  the  meaning  of  the  term  axis  with  the  students.    While  turning  the  wheel  rfor 
demonstration,  ask  a  student  to  identify  the  axis  of  rotation. 

4.  Have  the  students  read  the  remainder  of  the  page  and  answer  the  questions. 

5.  Discuss  the  questions  with  the  students  when  they  have  completed  their  work.  If 
students  have       difficulty  with  the  concepts,  extend  the  lesson  by  having  the 
students  rotate  a  variety  of  objects  and  identify  their  axes  of  rotation.  For 
example,  a  student  could  hold  the  dully-sharpened  end  of  a  pencil  in  one  hand  and 
rotate  the  pencil  with  the  other  hand  around  an  imaginary  line  through  the  pencil 
lead  as  an  axis.    Other  students  could  stand  up  and  slowly  rotate  themselves' 
around  an  imaginary  vert Tea  I  axis. 

DESIRED  J- EARNING  OUTCOME:     Identify  rotating  objects  and  their  axes  of  rotation. 

DEVELOPMENT:    Lesson  CJuster  3A-3    Circular  and  Rotary  Motion 
Page  T-302/S-180    Find  the  Axis  (40  min.) 

PURPOSE:    Provide  further  practice  in  - identi f yl ng  the  axes  of  rotating  objects. 


Language  Cards/Key  Signs 
rotation  . 
rotary  motionv 
axis 

axis  of  rotation  * 
sphere 
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Language  Cards/Kev  Sign* 
'axis  of  rotation 
axis 
rotate 


ADVANCE  PREPARATION:    Materials  -  Pfeve  the  following  for 
.  «  each  student: 

•  -  1  penci I 

-  colored  penci I  or 
crayon  »   

-  2  pieces  of  un  lined 
paper 

-  scissors  ,  * 
-^magazine 

-  colored  paper  for  mounting  „L_„ 
      -pictures  (optional) 

Also  have  glue,  a  felt-tip 
pen,  piece  of  oak  tag,  30  cm x 
5  cm  (12  in,  x  2  in. ) 

„  Look  through  the  magazines* you  have  saved  from  Blurred  Pictures  to  make  sure 
that  there  are  some  pictures  in  them  of  objects  that  rotate  or  that  have  parts 
that  rotate.    You  maywant  to  collect  additional  magazines,  newspaper  advertise- 
ments, or  store  cataL6gues.    Put  these  materials  with  the  scissors  and  paste.on 
a  supply  table.     If  you  plan  to  have  the  students  mount  their  pictures,  put  the 
paper  that  tj^ey  are  to  use  with  the  other  materials. 

/  ? 

TEACHING  SUGGESTIONS:  ' 

1.    Review  the  term  a*i $><Jt ith  tKe^students. maki ng  sure  they  understand  that  an  axis 
is  an  imaginary  I  ine^round  which"  an  object  rotates. 


2.    Have  the  ^"udents  read  page  180. 


3*    Go  over  the  directions  for  the  lesson  wfth  the  students,  making  sure  that  they 
understand  what  they  are  to  do. 

4.  Distribute  th&  materials  and  let  the  students  begin  working. 

5.  Circulate  arouhd  the  room  providing  help  as  needed. 
6*    Have  the  students  discuss  and  compare  the  pictures. 

J.    Discuss  the  project  described  on  page  181  with  the  students.    Show  the  students 
'wher^  ybu  have  put  the  materials  that  they  are  to  use, 

8.*  Have  the, students  pin  up  their  pictures  on  the  bulletin  board.    Ask  one  student 
to' make  a  title  for  the  display,  Axis  of  Rotation. 

DESIRED  LEARNING  OUTCOME:  '  Draw  the  <!xes  of  rotation  on  pictures'  of  objects.' 
********************************^^ 

DEVELOPMENT:    Lesson  Cluster  3A-3   Circular  and  Rotary  Motion1 

Page  T-304/S-182   Clockwjse  and  Counterclockwise  (30  min.) 

PURPOSE:    Extend  the  concept  of  rotation  by  introducing  the. terms  clockwise  and 
counterclockwise  to  describe  direction  of  rotation.    $F  . 

-ADVANCE  PREPARATION:    Materials  -  Have  the  following  for  each 

pair  of  students: 

-  1  penci  r 

-  1  cardboard  tube,  such  as 
;                                                  from  paper  towels 


Language  Cards/Key  Signs 


clockwise 
counterclockwise 
rotate  \ 
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TEACHING  SUGGESTIONS:       r  . 

1.  Begfn  the  lesson  by  folding  the  ends  of  an  object  and  slowly  rotating  Jt  in  one 
direction.  ^ 

2.  Ask  the  students  to  describe  the  direction  in  which  the  object  is  turning.  Stu- 
V-  dents  may  suggest  such  descriptions  as  left,  right,  up,  or  down^    If  they  do, 

identify  two  points  on  opposite  sides  of  the  object  and  ask"  the  students  to 
observe  the  points  as  you  again  turn  the  object.    Students  should  find^that  . 
\    their  description  will  not  work  for  both  pofnts  at  the  same  time.    Help  the 
students  to  understand' that  it.  is  difficult  to  describe  the  direction  of 
rotation  of  objects  without  using  some-special  terms. 

,3.    Have  the  students  read  the  first  column  on  page  182  to  find  out  how  to  describe 
direction  of  rotation  more  easily.    Teacher  may  paraphrase. 

4.  Discuss  the  terms  clockwise  and  counterclockwise  with  the  students  when  they 
have  finished  reading.    Check  the  students1  understanding 'of  the  terms  by  ro- 
tating an  object  and  asking  them  to  name  the^di rectiop  in  which  it  is  tunting. 

5.  Have  the  students  read  the  directions  for  the  activity  in  the  second  column. * 
Teaching  may  paraphrase. 

6.  Discuss  the  directions  with  the  students  jg^ing  sure  they  understand  what^they  are 
to  do. 

,J.    Divide  the  class  into  groups  of  two  and  distribute  the  materials. 

8.  Have  the  students  do  the  activity. 

9.  Circulate  around  the  room  providing  help  as  it  is  needed. 

10.    DJscuss  the  numbered  questions  with  the  students  when  they  have  completed  the 
activity.    Make  sure  they  understand  that\the  terms  clockwise  and  counterclock- 
wise refer -to  the  rotation  of  an  object  that  is  level  and  is  approximately  at  a 
90  angle  to  the  viewers  line  of  sight. 

* 

DESIRED  L&RNING  OUTCOME :    Use  the  terms  clockwise  and  counterclockwise  in  describing 

directions  of  rotation.     w*  A  * 


DEVELOPMENT :    Lesson  Cluster  3A-3   Circular  and  Rotary  Motion 

-Page  T-305/S- 183    The  Earths  Rotation  (20  mln*) 

PURPOSE:    Extend  the  concept  of' rotatf-on  to  the  ,roation  of  the  Earth 

ADVANCE  RREftfcAWitt^  Materials  -  1*  globe.. 


TEACHING  SUGGESTIONS: 

1.    Have, the  students  read  page  183.    Teaching  may 
•  paraphrase; 


Language  Cards/Key  Signs 
sphere 
axis  * 
earth 
rotation 


'2.  -Use* the  globe  to  demonstrate  the  earth's  rotation. 

3.  Let  the  students  discuss  the  page  with  their  neighbors  as 'they  work. 

4.  Discuss  the  ita I icizecf  questions  with  the  students.  1  Suggest  that  they  observe 
a  bright  star  at  different  times  during  one  evening.    Obtaining  such  direct 
evidence  from  observation  usually  creates  considerable  interest.    Provide  time 
during  class  on  the  following  day  for  the  students  to  discuss  their  observations. 

5.  Have  the  class  discuss  the  numbered  questions.    Have  the  students  take  turns 
spinning  the  globe  and*  observing  it  first  from  the  North  Pole  and  then  from  the 
South  Pole. 

6.  The  Enrichment  Lesson  on  page  T-306  may  be  done  following  this  lesson. 
DESIRED  "LEARNING  OUfCOME:     Identify  the  direction  of  the  Earth's  rotation. 

ENRICHMENT:    Lesson  Cluster  3A-3   Circular  and  Rotary  Motion  , 

Page  T-306    The  Travel ing  Moon  -  optional  (30  min.)' 

PURPOSE:    Determine  from  observation  that  the  moon  revo>t$s  around  the  Earth  from 
West  to  East.  ' 


ADVANCE  PREPARATION: 


Background  Information:    The  jooon  revolves  around  the  Earth  in  a  plane  that  is 
nearly  the  same  as  the>plane  of  the  Earth's  path  around  the  sun.    As  a  result, 
people  who  live  in  northern  temperate  latitudes  always  seethe  path  of  the 
moon  in  the  southern  half  of  the  sky.    They  see  the  sun  there,  too.  Because 
of  the  rotation  of  the  Earth  from  west  to  east,  the  moon,  like  the  sun,  appears 
to  move  from  east  to  west  across  our  sky. 

Although  you  can  see  the  sun-and-the-  other  stars  in  nearly  the  same  place  in  the 
sky  at  a  certain  time  on  Wednesday  as  it  was  on  Monday,  this  Is  not  true  of  the 
moon.    Each  day 'the  moon  appears  a  little  farther  to  the  left  relative  to  the 
stars  or  other  referertce  objects.    That  is,  it  appears  a  little  farther  to  the 
east,  since  you  are  looking  approximately  to  the  south.    From  this  observation, 
you  can  cone  I udeft  that  the  moon  is  moving  eastward  arQund  the  Earth.    The  motion, 
like  the  rotation  of  the  Earth,  is  counterclockwise,  observed  from  the  North  Pole. 
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TEACHING  SUGGESTIONS:  > 

J.    Introduce  the  lesson  by  explaining  to  the  students  that -the  moon  travels  around 
the  Earth. 

2.  Tell  the  students  that  they  are  going  to  make  some  observations  to  find  out  which 
way  the  Jjpooj>  travels  around  the  Earth. 

3.  Remind  the  students  that  because  the  Earth  rotates,  the  stars  appear  to  move  In 
the  sky.    Because  the  Earth  rotates  once  every  24  hours,  they  can  look  at  a  place 
In  the  sky  two  days  in  a  row  and  see  the  same  stars  I,n  that  place. 

4.  Ask  the  students  to  observe  the  moon  for  three  nights  at  home,  it  axadhy  the  same 

,  time.    Explain  that  they  will  determine  the  change  In  position       the  moon  relative 
'to  such  reference  objects  as  a  building,  a  tree,  or  a  pole.    Frbm  these  observations 

they  will  be  able  to  tell  in  which  direction  the  mopn  seems  to  be  traveling  relative 

to  the  Earth. 

5.  Emphasize  with  the  students  that  they  must  use  a  reference  object  to  observe  the 
position  of  the  moon  each  ntght.    Explain  that  the  closer  the  moon  is  to  the 
reference  object,  the  easier  it  will  be  for  them  to  determine  the  moon's  position. 
They  should  try  to  make  their  observations  of  the  moon  early  in  the  evening  near 
the  time  of  the  f I rst  crescent. 

6.  Ask  the  students  to  record  the  time  and  observe  where  they  are  standing  the  first 
time  they  observe  the  moon.    %0n  the  second  day  and  third  days,  they  shouJd  observe 
the  moon  at  the  same  time  and  from  the  same  place  as  on  the  first  day. 

7.  Tell  the  students  that  if  clouds  or  bad  weather  prohibit  their  making  observations 
on  successive  nights,  they  can  use  observations  that  are  made  several  nights  apart. 
You  might  use  such  observations  as  follows.    Have  the  students  describe  the  position 
of  the  moon^ observed,* for  instance,  on  Monday  and  Thursday.    Then  ask  where  the 
moon  would  have  been  seen  on  Tuesday  and  Wednesday  if  clouds  had  not^hidden  it. 
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&.    Discuss  the  movement  of  the  moon  with  the  studehts  whan  they  have  completed 
their  observations.    Students  should  have  discovered  on  the  second  and  third 
\nights  that  the  moon  moved  to  the  left  or  from  west  to'  east  relative  to  their 
— preference  objects. 

9.    Draw  a  diagram  of  the  Earth  and  the  moon  on  the  chalkboard.    Ask  a  student  to 
drW  $  curved  arrow  on  the  drawing  of  the  Earth  to  show  the  direction  in  which 
the  Earth  rotates.    Then  ask  another  student  to  draw  an  arrow  to  show 'the 
direction  in  which  the  moon  travels  around  the  Earth.     (See  Figure  1) 

10.    Conclude  the  Wesson  by  having  the  students  describe  the  directions  of  the  movement 
of  the  Earth  and  the  moon. 


Earth 


Moon 


Figure^!  Earth  and  Moort 


DESIRED  LEARNING  OUTCOME:    Determine  from  their  own  observations  that  the  moon 

revolves  around  the  Earth  from  west  to  east. 
************************** ******************************  ***************************** 

APPLICATION:    Lesson  Cluster  3A.-3    Circular  and  Rotary  Motion  . 

Page  T-307/S-184    Night  and  Day  (30  min.) 

PURPOSE:    Apply  the  concept  o-f  the  Earth's  rotation  to  the  cause  of  night  and  day. 


ADVANCE  PREPARATION:    Materials  -  pencil  and  un lined  paper 

for  each  student 

-  1  globe 

-  1  flashfight 


Language  Cards/Key  Signs 

night 

day 

rotation 
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TEACHING  SUGGESTIONS: 

1.  Using  the  globe  and  flashlight  demonstrate  night  and  day  for  the  class'* 
Illustrate  how  the  earth's  rotation  causes  day  and  night, 

2.  Have*fhe  students  read  the  f  i  rst  -paragraph  on  page  184.    Teaching  may  paraphrase. 
Ask  the  students  where  the  Earth's  axis  would  be  in  the  picture.    (From  the  Nor 
Pole  straight  into  the  page.) 

3.  Have  the  students  read  the 'd i rections  for  the  activity  in  the  next  paragraph. 

4.  Go  over  tfte  directions  with  the  Students  making  sure  they  understand  what  they  are 
to  do. 

5.  Distribute  the  materials  and  have  t-he  students  copy  or  trace  the  picture. 

6.  Tell  the  students  that  in  drawing  their  pictures  of  the  Earth,  they  do  not  have 
to  make  the  shapes"  of  the  continents  exact.     It  is  important,  however,  that  they, 
accurately  locate  Denver  and  Guma  as  indicated  by  the  cross  and  dot,  respectively 
in  the  picture  in  their  books. 

7.  Discuss  the  activity  and  the  first  numbered  question  when  the,  students  have  com- 
pleted their  work.    Ask  a  number  of  students  to  explain  day  and  night  in  terms  of 
the  Earth's  rotation  to  be  certain  that  the  students  understand  the  concept. 

8.  Have  small  groups  of  students  .take  turns  using  ^the  flashlight  and  globe  or  have, 
two  students  demonstrate  night  and  day  on  the  globe  for  the  class.    Put  the  flash- 
light and  globe  in  a  central   location  where  students  may  work  with  them  during  their 
free  time. 

DESIRED  LEARNING  OUTCOME:    Explain  the  occurrence  of  night  and  day  in  terms  of  the 

rotation  of  the  Earth  and  the  relative  position  of  the  sun. 

**********************^ 

EVAftJATtON:    Lesson  Cluster  3A-3    Circular  and  Rotary  Motion 

Page  T-308/S-165    Describing  Circular  and  Rotary  Motion  (25  min. ) 

PURPOSE:    Evaluate  students1  performance  in  relation %to  the  following  objectives: 

1.  identifying  which  objects  moved  in  the  pictures  that  show  circular  or 
rotary  motion. 

2.  Determining  whether  a  wheel*  is  turning  clockwise  or  counterclockwise. 

3.  Identifying  the  location  of  the  Earth's  axis  of  rotation. 

ADVANCE  PREPARATION:  .Materials  -  paper,  pencils  and  text  for  each  student 
TEACHING  SUGGESTIONS: 

K    Have  the  students  turn  to  pages  185  and  186  and  read  through  the  lesson •  Teacher 
may  paraphrase. 

2.  Be  certain  that  the  students  understand  what  they  are  to  do,  * 

3.  Distribute  paper  and  pencils  and  have  the  students  do  the  lesson. 


er|c 


4.    Go  over  the  students'  responses  with  them  when  they  have  completed  their  work. 
If'  you  wish,  let  the  students  correct  their  own  papers  to  enablp  them  to  evaluate 
their  own  progress. 

J61 
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Collect  the  papers  so  you  can  evaluate  each  individual's  progress.    If  a  student 
correctly  responds  to  all  or  most  of  the  qaestions, t you  may  assume  that  he  or 
she  has  demonstrated  the  "'objectives  for  the  clustered  is  ready  to  go  on  to  the 
next  cluster. 

For  further  informal  evaluation,  have  the  students  turn  back  to  page  162  and  look 
at  the  picture  that  introduces  Part  A.    Ask  them  why  they  think  that  particular 
picture  was  used  to  introduce  the  part  that  they  have  just  competed.  Suggest 
that  they  look  for  clues  in  the  part  title  and  in  the  cluster  tifles  on  text 
pages  163,  170,  an<$  178.    The  students  should  be  able  to: 
infer  *that  the  people  on  the  f  err  is  wheel  are  moving  along  a  circular  path; 
infer  that  the  ferris  wheel  is  rotating; 

determine  that  the  axis  of  rotation  of  the  ferris  wheel  is  through  its  center; 

observe  that  no  record  of  motion  is  left  by  the  ferris  wheel. 
************************************************************ ************************ 
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Level  5  Unit  3  Motion 
Part  B  Describing  Position.  Lesson  Cluster  3B-1 
A,    CLUSTER  OUTLINE 


Page 

Teaching  Strategies 

Lesson  Title 

■   k 

Teaching  Time 

Suggested 

T-316 
T-318 
T-319 
T-320 
T-321 
T-322 
T-324 

1  ntroduct ion 

Development 

Development 

Development 

Development 

App 1 icatiOn 

Evaluation 

Meet  Owl 
•    Name  the  Fruit 
Find  the  Objects 
Owl  Describes  Motion 
Owl  References  Frames 
A  Treasure  Hunt 
Using  More  Than  One  Owl 

45  min. 

30  min. 

30  min. 
^  30  min. 
*    30  min, 

30  min. 
-    .  20  min. 

B.    MATERIALS;    See  Materials  List  on  page  T-313, 


FILMSTRIP  INFORMATION:    FMmstrio  Sets  VII,  Place  and  Motion  and  XV,  Relative 

Motion  are  appropriate  for  use  in  this  unit. 


INTRODUCTION:    Lesson  Cluster  3B-J    Reference  Frames 
Page  T-316/S-188    feet  Owl   (45  min.) 

PURPOSE:     Introduce  the  owl  figure  as  an  ideal  observer  and  a  reference  object, 

ADVANCE  PREPARATION: 

Background  Information  -  The  constant  orientation  for  the  Owl  figures  used  through- 
out this  cluster  Is  as  follows:  The  cross  on  Owl's. chest  Is  the  starting  point. 
Above  is  the  area  above  the  horizontal  bar  on  the  cross.    Below  is  the  area  below 
the  horizontal  bar  of  the  cross.    Front  is  the  face  side  of  the  Owl.    Back  is  the 
nonface  side  of  Owl.    The  lessons  are  qlear  in  delineating  the  use  of  the 
close  and  far  relative  to  Owl. 


3f 

Materials  -  J  large  figure  for  demonstration  front  and 
back  of  Owl  figure  from  appendices  C  &  E, 
*>   pages' T-534-535 

-  glue,  scissors,  penctl,  carboard  25  cm  x  «■ 
20* cm  C10  In.  x  8  In  A 

Cut  out  front  and  back  of  large  Owl.    Trace  it  orito 
cardboard  and  cat    out.    Paste  the  front  and  back  of 
figure  on  the  cardboard  backing.  • 


Each  chl Id  will  need: 


-  1  small  owl  figure,  appendix 
B,  page  T-533 

-  1  penci I 

-  un I tned  paper 

-  scissors 

-  variety  of .crayons  or  colored 
penci Is 
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Language  Cards/Key  Signs 
owl 

reference 
reference  object 
Vfght  * 
left 
above 
below 
in  front 
in  back 
observer 
close 
far 

Identification  Cards 
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TEACHING  SUGGESTIONS: 

Be  careful  not  to  give  bumart  attributes  to  the  Owl  figure  whert  referring  to  it.  Set 
the  example  for  the  students  by  referring  to  the  figure  as  "Owl"  or  "It".    Avoid  let- 
ting the  students  gtve  their  Owl  figures  gender  identification.     If  you  have  the  stu- 
dents color  their  Owl  .figures,  do  not  let  them  draw  clothes  on  them/   Allowing  students 
to  conceptualize  animals  with  human  attributes  can  make  it  difficult  for  them  In  later 
studies  of  animal  behavior.  » 

1.  Introduce  Part  B  by  having  the  students  turn  to  page  187.    Explain  to  the  students 
that  in  this  part  they  will   learn  some  new  ways  to  describe  the  positions  of  ob- 
jects. 

2.  Begin  the  lesson  by  having  the  students  read  page  188.    Teacher  may  paraphrase. 

<> 

3.  Discuss  the  orientations  above,  below,  left,  and  right  with  the  students,  using 
the  pictures  in  the  book  and  the  demonstration  Owl.     If  children  have  difficulty, 
use  an  object  In  the  room  as  a  reference  object  and  discuss  orientation. 

4.  Have  the  students  read  the  first  paragraph  on  page  189  to  find  out  how  they  are 
going  to  use  the  Owl  figure. 

5.  ifeke  sure  the  students  understand  *t*bat  Owl's  body  Is  the  only  reference  object  that 
they  will  use  in  describing  the  positions  of  objects. 

6.  Hold  up  various  objects  in  dfffereqt  positions  around  the  demonstration  Owl  figure. 
Havfi  the  students  "de^cribg  the  positions  of  the  objects  using  the  terms  above, 
right,  left,  below,  front  and  back  relative  to  Owl.    Then  hold  the  Owl  on  its  side 
and  have  the  students  describe  how  Owl  would  report  the  positions  of  the  objects. 

7.  Ask  the  students  to  write  their  names  on  the  Owl  figures  and  to  put  them  in  their 
desks  ready  for  use  in  the  following  lessons. 

DESIRED  LEARNING' OUTCOME:    Describe  the  position  of  an  object  in  terms  of  front,  back,  , 

right,  above,  below,  close,  and  far  relative  to  an  Owl 
figure. 

********************************************* 


DEVELOPMENT;    Lesson  Cluster  3B-1    Reference  Frames 

Page  T-318/&190    Name  the  Fruit  (30  min.) 

PURPOSE:    To  provide  practice im  identifying  objects  whose  positions  are  described 
relative  to  the  Owl  figure.    » 


AOVANCE  PREPARATION: 


TEACHING  SUGGESTIONS: 


Materials  -  1  large  Owl  figure 

-  paper  and  penci I  for 
each  student 


.Introduce  the  lesson  by  reviewing  how  an  object  is 
described  relative  to  the  demonstration  Owl  figure. 
Hold  the  Owl  figure  upside  down  relative  to  your 
body.    Stress  that  the  positions  of  objects  must  be 
described  relative  to  Owl's  body  no  matter  what 
position  It  is  in  relative  to  other  objects. 


Language  Cards/Key  Signs 

above  ' 

close 

right 

left 

below 

far 

Identification  Cards 
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2.  Have  the  students  turn,  to  page  190  and  read  through  .the  lesson  to  find  out  what 
they  are  going  to  do.    Teacher  may  paraphrase. 

{  * 

3.  Discuss  the  directions  with  the  students  to  make  sure  that  they  understand  .what  they 
are  to  do. 

4.  '    Let  the  students  3fi  the  lesson. 

5.  Discuss  the  lesson  with  the  students  when  they  have  finished. 

6.  Help  students  who  have  had  difficulty  with  the  lesson  by  holding  an  object  in 
various  positions  near  the  Owl  demonstration  figure.   .Ask  them  ^o  describe  the 
position  of  the  object  relative  to  Owl.    You  may  want  to  assign  the  alternate" 
lesson,  Find  the  Object,  to  students  who  need  further  practice. 

DESIRED  LEARNING  OUTCOME:     Identify  objects  whose  positions  are  described  relative 

to  the  Owl  figure. 
***************** ***********************^^ 

N 

DEVELOPMENT:    Lesson  Cluster  3B-1    Reference  Frames 

Page  T-319/S-191  ,  Find  the  Objects  (30  min.) 

PURPOSE:    To  provide  practice  in  identifying  objects  whose  positions  are  described 
relative' to  the  Owl  figure. 


ADVANCE  PREPARATION:    Materials  -  \  Jarge  Owl  figure  ^ 

*  small  Owl  for  each  child 


-  penci I s 

-  objects  from  classroom* 

*Each  student  will  need  four  objects  in  thisjesson. 
Begin  the  collection  of  objects  with  the  pencils, 
scissors,  and  crayons  that  you  gathered  for^Hier 
lessons.    Supplement  the  collection  with  such 
objects  as  staplers,  paper  punches,  rulers,  paper 
clips,  or  books.    The  sets  of  objects  may  vary 
irom  student  to  student. 

TEACHING  SUGGESTIONS: 

1.     Introduce  the  lesson  by  reviewing  how  an  object  is  described  relative  to  the  demon- 
stration Owl  figure.    Hold  the  Owl  figure  upside  down  relative  to  your  body.  Stress 
that  the  positions*of  objects  must  be  described  relative  to  Owl's  body  no  matter 
what  position  it  js  in  relative  to  other  objects.  ^ 


Language  Cards/Key  Siflns 


above 

below  ' 
right 
left 
far 
close 

Identification  Cards 


2.    iiave  the  students  turn  to  page  191  and  read  through  the  les 
phrase. 


Teacher  may  para- 


3.  Discuss  the  directions  with  the  students  to  make  sure  that  they  understand  what 
they  are  to  do. 

4.  Have  the  students  take  our  their  Owl  figures. 
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5.  Distribute  the  objects  that  ,you  have  collected  and  have  the  students  begin  to  work. 

6.  Circulate  around  the  room  providing  help  as  it  is  needed. 

7.  Discuss  the  lesson  wfth  the  students  when  they  have  finished. 

4  *  « 

8.  Help  students  who  have  difficulty  with  the  "lesson  by  holding  an  object  irv  various 
posittons  near  the  Owl  demonstration  figure.    Ask  tbem  to-describe  the  positions 
of  the  object  relative  to  Owl. 

DESIRED  LEARNING  OUTCOME:     Identify  objects  wbose  positions  are  described  relative 

to  the  Owl  f  igure. 
********************************************^ 


DEVELOPMENT:    Lesson  Cluster  3B-1    Reference  Frames 

Page  T-320/S-192    Owl  Describes  Motion  (30  min.) 

PURPOSE:    Extend  the  concept  of  relative  motion  by  using  Owl  figures  as  reference 
objects  to  describe  moving  objects. 


ADVANCE  PREPARATION: 


TEACHING  SUGGESTIONS: 


Materials  -  2  small  owl  figures 
-  paper  and  penci  Is 


Language  Cards/Key  Signs 
relative  to 
movi  r>g 

Identification  Cards 


J.    Place  a  small  Owl  figure  In  a  prominent  place  in 
front  of  the  room.    Have  a  student  wahk  slowly  in 
front  of  the  Owl.    Ask  the  students  how  they  would 
describe  the  motion  relative  to  the  Owl  figure. 

2.  Have  the' same  student  carry  a  second  Owl  figure  close  to  his  or  her  body,  and  again 
walk  in  front  of  the  first  Owl.    Ask  the  other  students  how  the  motion  would  be 
described  relative  to  each  Owl  figure.    The  class  should  be  able  to  see  that  the 
student  Is  not  roovjmg  relative  to  the  second  Owl,  but  all  the  other  students  and 
objects  in  the  room  are  moving  relative  to  it. 

3.  Have  the  students  read  the  first  paragraph  on  page  192.    Teacher  ^nay  paraphrase. 

4.  Ask  the  students  to  look  at  the  picture  on  the  page.    Call  their  attention  to  the 
streakes  in  the  picture  that  indicate  the  bicycle  is  moving.    Explain  that  if  this 
were  a  photograph,  the  bicycle  would  be  blurred.  .For  the  purposes  of  the  lesson, 
ask  the  students  to  treat  the  illustration  as  a  blurred  photograph. 

r 

5.  Have  the  students  read  the  italicized  question  and  the  directions'  in  the  second 
co  I  umn  ., 

6.  Tell  the  students  that  they  are  going  to  have  to  study  the  picture  carefully  to 
answer  the  questions*  Emphasize  that  motion  in  the  picture  has  to  be  described 
differently  relative  to  each  Owl  figure. 


7.    Have  the  students  begin  to  work 
8. 

of'the  bicycle.    Have  these  students  walk  in  front  of  the  class  carrying  an  Owl 
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Discuss  the  lesson  with  the  students  when  they  havre  finished  working.  Some  students 
may  have  difficulty  describing  motion  relative  to  the  Owl  f igure  *f*the  handle  bar 
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figure.  This  will  enable  them  to  observe  that  relative  to  the  Owl  figure  they  are 
carrying,  the  other  students  and  objects  in  the  room  appear  to  be.  moving.  • 

9.    Conclude  the  lesson  by  emphasizing  that  motion  is  a  continuous  change  in  position 
and  that  the  motion  of  ah  object  as  wel I  as  its  position  can  be  described  only 
in  relation  to  reference  objects. 

DESJRED  LEARNING  OUTCOME:    Describe  the  motion  of  objects  relative  to  three  Owl 

'figures. 

********************^ 

DEVELOPMENT:    Lesson  Cluster  3B-1    Reference, Frames 

„  Page  T-32.1/S-193    Owl  Reference  Frames  (30  min.) 

PURPOSE:     Introduce  the  concept^of  reference  frame  using  the  Owl  figure. 

ADVANCE  PREPARATt6N:    Materials  -  'l  large  0w«l  figure 

-  paper  and  penci I s  • 

-  metric  rulers 


TEACHING  SUGGESTIONS: 

1.  Distribute  metric  rulers. 

2.  Introduce  the  lesson  by  briefly  reviewing  how  to 
measure  distance  in  centimeters  (cm).    Also  review 
the  symbol  cm. 
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Language  Cards/Key  Signs 
reference  frame 
starting  point 
starting  direction 
di  recti  on 
distance 

Identification  Ca rds 


Explain  to  the  students  that  they,  are  going  to  learn  to  use  reference  frames  to 
describe  the  position  of  objects  more  accurately. 

Have  the  students  read  the  first  two  paragraphs  on  page  193  to  find  out  what  a 
reference  grame  is.    Teacher  may  paraphrase. 

Discuss  the  term  reference  frame  with  the  students  using  the  demonstration  Owl 
figure.    Explain  that  they  have  estimated  the  distance  of  objects  relative  to  a 
reference  object  in  terms  of  close  and  far.    They  are  now  going  to  measure  exact 
distance  in  cm. 

Have  the  students  take  out  their  Owl  figures  and  read  the  directions  at  the* bottom 
of  page. 193.  .  . 

Explain  to  the  students  that  they  are  to  use  the  same  directions  that  they  have  been 
using  before:  above,  below,  left,  right/  front,  and  back.    They'  are,  however,  to 
measure  distance  from  the  starting  point  to  the  object  tn  cm. 

Have  the  students  begin  to  work.  ^  ■  ^ 

9.    Circulate  around  the  room  providing  help  as  It  is  needed. 
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10.    Discuss  the  lesson  with  tt>e  students  when  they  have  fi'nished.    Using' the  demon-  * 
stration  Owl  figure,  ask  the  students  such  questions  as  "How  woufd  you  measure 
th6  distance  from  the  Owl  figure  to  the  wall?    Why  is  it  necessary  to  use  an  exact 
starting  point?    How  is  direction  determined  usinq  the  Owf  figure?    What  is  a 
reference  frame?*'    Because^ th'e, students  probably  have  a  firm  understanding  of 
relative  position  at  this  time,  try  to  center  the  discussion  on  the  concept  of  a 
reference  frame  and  its  parts. 

DESIRED  LEARNING  OUTCOME:    Describe  the  position  of  objects  in  terms  of  direction  and 

distance  in  reference  frame  such  as  the  Owl  figure. 

APPLICATION:,  Lesson  CI uster  3B-1    Reference  Frames 

Page  T-322/S-194    A  Treasure  Hunt  C30  min.) 

PURPOSE:    Apply  the^ concept  of  a  reference  frame  to,  clues  in  a  treasure  hunt. 

ADVANCE  PREPARATION:    Materials  -  1  large  owl  figure 

-  paper  and  penci I s 
*  .  -  metric  rulers 

TEACHING  SUGGESTIONS:  '*"•  ' 

1  \ 

1.  Introduce  the  lesson  by  reviewing  the  concept  of  a  reference  frame.    Use  the 
demonstration  Owl  figure  to  indicate  how  to  find  the  starting  point,  the  start- 
ing direction,  and  the  direction,  and  how  to  measure  distances. 

2.  TeM  the  students  that  they  are  going  to  use  their  skill  in  using  reference  frames 
to  solve  a  problem.  * 

r    '    n  - 

3.  Have  the  students  read  the  directions  for  the  lesson  on  pages*  194  and  195.  Teacher 
may  paraphrase. 

4.  Discuss  the  directions  with  the  students.    Delores  should  start  with  Owl  C  and  George 
with  Owl  B.    Emphasize  that  they  should  not  tell  their  neighbors  when  they  have 
found  their  answers.    Stress  that  they  should  list  the  sequence  of  letters  on  a 
separate  paper  indicating  the  path  of  each  treasure  hunter.    Before  the  students 
begin  the  lesson,  you  may  wish  to  have  them  read  the  clues  and  pre'dict  which  of  the 
two  hunters  find  the  treasure. 

5f     Let  the  students  begin  to  work. 

6.  Circulate  around  the  room  to  make  sure  that  the  students  understand  the  directions 
and  can  measure  the  distances. 

7.  Discuss  the  numbered  question  with  the  students  when  they  have  finished  the  activity. 
Have  them  describe  how  they  reached  their  conclusions  in  terms  of  Owl  reference 
frames . 

8.  Have  students  use  the  demonstration  Owl  figure  to  act  but  parts  of*  the  treasure 
hunt  with  which  they  have  difficulty. 
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9,    Extend  the  lesson,  if  you  wish,  by  having  some  students  set  up  treasure  hunts  with 
.  Owl  figures  for  the  rest  of  the  class.    This  may  bS  assigned  as/a  free-time 
activity. 

DESIRED  LEARNING  OUTCOME:    Follow  clues  in  a  treasure  hunt  by  using  Owl  figures  as 

reference  frames. 
*************************************************************^ 

a  » 

EVALUATION:    Lesson  Cluster  38- 1    Reference  Frames"       *  *  » 

Page  T-324/S-196    Using  Moee  Than  One  Owl  (30  min.) 

PURPOSE:    Evaluate  student's  performance  in  relation  to  the  following  objectives: 

1.  Measuring  distances  between  objects  within  a  reference  frame. 

2.  Describing  the  relative  positions  of  objects  within  a  reference 
frame. 

3.  Describing  the  relative  motion  of  objects  within  a  reference  frame. 

ADVANCE  PREPARATION:    Materials  -  paper  .  * 

-  penci I 

-  textbook 

-  metric  rulers  ^ 

TEACHING  SUGGESTIONS: 

1.  Have  the  students  turn  to  page  196  and  197  and  read  throug  the  Wesson* 

2.  Be  certain  that  the  students  understand  what  they  are  to  do. 

3.  Distribute  the  materials  and  have  the  students  do  the  lesson. 

4.  Go  over  the  students1  responses  with  them  when  they  have  completed  their  work. 

If  you  wish,  let  the  students  correct  their  own  papers  to  enable  them  to  evaluate 
thei  r  own  progress. 

5.  Collect  the  papers  so  you  can  evaluate  each  individual's  progress.     If  a  student 
correctly  responds  to  most  of  the  questions,  you  may  assume'  that  he  or  she  has 
demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the  next 
cluster. 

********************************************************************** ********^ 
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Level  5  Unit  3  Motion  , 
Part  B  Describing  Position.  .Lesson  Cluster  3B-2 
A.    CLUSTER  OUTLINE 


Page 

Teaching  Strategies 

/      *  ' 
Lesson  Title 

Teaching  Time 

C  i  innoc+pH 

T-330 
T-332 
T-333 
T-334 
T-336 
T-338 

Introduction: 
development 
Development 
Development 
Appl  teat fon 
Eval  uation 

-    Owl  and  Circles 
A  Helecopter  View 
Direction  to  Cities 
A  Reference  Frame  at  Sea 
Radar  and  Reference  Frames 
Locating  Positions 

ju  m  i  rv* 
30  min. 
30  min. 
30  min. 
30  min. 
20  min. 

NOTE:    Radar  and  Reference  Frames  is  optional'. 

B.    MATERIALS:  ,Add  the  following  to  the  Materials  L^st  on  page  T-327: 
-  J  large  owl  figure     w  \ 

FILMSTRIP  INFORMATION:    FMmstrip  Sets  VII,  Place  ancMfction  and  XV,  Relative 
^                        Motion  are  appropriate  for  use  in  This  unit. 

INTRODUCTION:  .  Lesson  Cluster  3B-2    Using  Numbered  Circles 

Page  T-330/S-198     Owl  and  Circles    (30  min.) 


^PURPOSE:    Introduce  a  numbered  cfrcle  as  a  reference  frame. 

ADVANCE  PREPARATION:    Materials  -  paper,  pencil  and  metnc 

ruler:  for  each. student 

-  3  large  owl  fttjure 

-  reproduction  of  the  til u— 
*               strattons  on  page  198  and 

399  on  the  blackboard;  , 
tape  the  large  owl  on  the 
, board  as  the  center  of 
of  each  illustration. 

TEACHING  SUGGESTIONS: 

1.  Review  wtth    the  students  the  elements  in  a  reference 
frame:  a  starting  point,  a  starting  direction,  a 
direction  and  a  distance. 

2.  Have  the  students  turn  to  page  198. 

3.  Introduce  the  cluster  by  telling  the  studentspffrat  they  are  going  to  learn  to 
use  pumbered  circles  as  reference  frames.     /  ( 


Language  Cards/Key  Signs 
/lumbered  circles 
reference  frame 
clock 
clockwise 
distance 
degree 
c  i  rc I e 

starting  point 
starting  di r£ction 
direction  s 

I denti f ication  Cards 
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4.,  Have  the  students  read  the  introduction  on 'page  198. 

5.  Use  the  clock  system  Illustration  on  the  board  to  clarify  the  t^t. 

6.  Have  students  complete  reading  page  *198  and  begin  the  first  part  of  the  lesson. 
It  may  help  to  do  the  first  2  items  as  a  class..  Using  the  board  I  I  lustration. 

7.  HavS  the  students  compare  their  results  when  they  have  completed  their  work. 

,  r 

8<  Be  sure  the  students  understand  that  the  starting  direction  on  a  clock  is  twelve 
o'clock.  It  is  understood  that  zero  o'clock,  which  does  not  appear  on  a  clock  is 
actually  the  starting  direction. 

9.    Discuss  the  ital icized  questions.  *sVress  the  Inadequacy  of  using  a  clock  face  to 
determine  direction.     It  is  not  precise  enough  for  many  purposes.    Point  out  that 
it  Is  difficult  to  tell  just  where  the  shoe  is.    Some  students  may  give    the  direc- 
tion to  the:shoe  as  7:30,  but  even  that  is  not  as  precise  as  possible. 

10.  Ask  the  students  if  they  can  think  of  a  way  to  make  a  numbered  circle  more  precise. 

11.  Use  the  degree  system  illustration  on  the  board  to  introduce  and  explain*page  199 
of  the  text.  .    *  * 

_  ** 

12.  Have  the  students  read  page  199  and  answer  the  italicized  questions. 

e 

i 

13.  DJscuss  the  page  with  the  students  when  they  have  finished.    Stress  that  the 
system,  mo£t  ofterTTtted  has  360  equal  parts  to  a  circle  and  th^f  each  part  is  called 
a  degree.  • 

14.  Be  sure  that  the  students  understand  how  to    record  positions  relative  to  a  circle 
In  degrees.    Remind  them  that  the  numbers  on  a  clock  increase  clockwise  and  so  do 
the  degrees  on  a  circle. 

*  ■** 

15.  End  by  discussing  the  numbered  questions  at  the  end  of  the  cluster. 

DESIRED  LEARNING  OUTCOME:    Describe  tfce  positions  of  objects  relative  to  a  numbered 

circle  reference  frame. 
***************************************^^ 

*  * 

DEVELOPMENT:    Lesson  Cl.uster  3B-2    Using  Numbered  Circles 

Page  T-332/S-200    A  He  I i copter  View  C30  min.) 

PURPOSE:     Introduce  the  polar  grid  as  a  special  kind  of  reference  frame. 


ADVANCE  PREPARATION:    Materials  -  paper;  pencils  and  metric 

rulers, for  each  student 


y 

Language  Cards/Key  Signs 
polar  grid  ^ 
degrees 

Identification  Cards  > 


171 


54^ 
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Background  Information  -  A  polar  grid  Is  a  standard  reference  frame  used  to  deter- 
mine the  coordinates  of  a  poi/it.    The  pblar  grid  consists  <>^e  set  of  concentric 
-  ^circles  -around  the  central  point  from  which  a  set  of  i  i  nes  rafilates. 

On  a  polar  grid,  direction  is  measured  in  degrees,  starting  at  zero  degrees,  the 
starting  direction.    Distance  is  measured  from  the  center  of  the  circle,  the  start- 
ing point,  to  a  second  point.    Jhe  two  measurements  of  direction  and  distance  are 
the  coordi nates' of  apoint  or  object*  * 

This  lesson  and  the  rve*+  concentrate  on  determining  direction  with  a  polar  grid. 
A  third  lesson,  A  Reference  Frame  at  Sea,  introduces  the  use  of  a  polar  grid  in 
determining  distances. 

TEACHING  SUGGESTIONS: 

1.  Begin  the  lesson  by  sketch  frig  a  numbered  circle  on  the  chalkboard.  Review  with  the 
students  how  to  measure  direction  in  degrees  on  a  numbered-ci rcle  reference  framed 
beginning  at  the^starting  direction  and  reading  the  degrees  clockwise.  Demonstrate 
for  the  students  how  they  can  use  the  straight  edge  of  a  ruler  to  h&p  them  read 
degrees  on  a  circle  more  precisely.    Using  the  circle  on  the  board,  show  how  to 
line  up  the  ruler  with  the  starting  point  (the  center  of  the  circle)  and  an  object. 

2.  Have  the  students  turn  to  page  200  and  read  the  first  paragraph.    Teacher  may  para- 
phrase. . 

-    3.    Discuss  the  term  polar  grid  with  the  students  to  make  sure  they  understand  how  a 
s polar  grid  differs  from  the  other  numbered  circlesrused  previously.    Have  students 
refer  to  the  pictures  on  page  198,  199, and  200  to  compare  the,  clock  system,  degree 
system,  and  polar  grid. 

,   4.    Have  the  students  read  the  remainder  of  page  200  to  find  out  how  they  are  going  to 
use'  a  polar  grid. 

5.  Discuss  the  directions  with  the  students.    Point  out  that  each  "landmark11  on  page 
200  has  a  red  dot  on  it. 

6.  Distribute  the  materials  and  have  students  begin. 

7.  Move  among  the  students  providing  help  as  it  is  needed.* 

8.  Discuss  the  lesson  with  the.  students  when  they  have  finished. 

DESIRED  LEARNING  OUTCOME:    Measure  direction  in  degrees  on  a  polar  grid. 
*********** *******************************************************^^ 

DEVELOPMENT:    Lesson  Cluster  3B-2    Using  Numbered  Circles 

Page  T-333/S-201    Direction  to  Cities  (30  min.) 

PURPOSE:    Provide  additional  practice  in  measuring  direction  in  degrees  on  a  polar  grid. 

ADVANQE^  PREPARATION:    Materials  -  paper,  pencil  and  metric 

rulers  Language  Cards/Key  Signs 

polar  <jrid 

Identification  Cards 
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TEACHING  SUGGESTIONS: 

1.  Introduce  the  lesson  with  a  brief  review  of  how  to  measure  direction  in  degrees 
on  a  polar  grfd. 

2.  Have  the  students  read  page  201.    Teacher  may  paraphrase. 

3.  Go  over  the  directions  with  the  students. 

4.  Review  or  introduce  thSf  process  of  estimating.    By  fifth  level,  most  of  the  stu- 
dents will  probably  have  had  some  experience,  in  math  classes,  in  estimating  by 
rounding  off  numbers  and  in  estimating  measurements  on  rulers  to  the  nearest  cm. 
However,  be  sure  at  this  time  that  the  students  can  estimate  measurements  to  the 
nearest  ten  degrees.    Explain  to  the  students  that  they  can  measure  a  direction 

on  3  polar  grid  that  falls  between  the  marked  off  lines  by  first  observing  whether 
the  measurement  fall  half  way  or  more  between  the  two  lines  or  less  than  half  way 
between  the  two  lines.  If  they  judge  that  the  measurement  falls  half  way  or  more 
than  half  between  lines,  the  measurement  is  read  on  the  degree  line  that  foNows. 
If  the  measurement  fa  I  Is  less  than  half  way  between  the  lines,  the  measurement  is 
read  on  the  prevfous  degree  line.  t 

57    Let  the  students  begin  to  work. 

6.  Go  over  the  students1  responses  with  them. 

7.  Discuss  the  numbered  questions  with  the ' students .    Ask  them  how  they  listed  the- 
direction  of  a  city  when  the  degree  measurement  did  not  fall  exactly  on  one  of  the 
marked  parts  of  the  polar  grid.     In  the  discussion  of  question  2,  most  students  j/i I  I 
probably  say  that,  360  parts  to  a  circle  are  not  always  enough  for  giving  directions. 
Ask  the  students  if  they  can  think  of  a  way  in  which  they  could  jnake  a  more  accurate 
guess,  or  estimation,  of  measurement  on  a  numbered  circle  other  than  to  the  nearest 
ten  degrees.    Some  students  may  think  of  dividing  each  degree  into  ten  parts  and 
then  readihg  the  measorement  to  the  nearest  degree. 

8.  Have  the  students  again  find  thef  directiohs  to'the  cities  on  the  map  on  page  201, 
this  time  estimating  the  measurements  to  the  nearest  degree.  (Optional) 

DESIRED  LEARNING  OUTCOME:    Measure  direction  in  degree  on  a  polar  grid. 

******* ********************************** ******* *************************************** 


DEVELOPMENT: 


Lesson  Cluster  3B-2    Using  Numbered  Circles 

Page  T-334/S-202    A  Reference  Frame  at  Sea  (30  min.) 


PURPOSE:',  Extend  the  concept  of  a  polar  gri.d  to  the  description  of  coordinates  on  a 
polar  grid  used  as  a  reference  grame. 


ADVANCE  PREPARATION: 


TEACHING  SUGGESTIONS: 


Materials  -  paper,  pencil  and  metric 
rulers 


Introduce  the  lesson  by  briefly  reviewing  the 
elements  of  a  reference  frame:* a  starting  point, 
starting  direction,  a  direction  and  a  distance. 


Language  Cards/Key  Signs 

polar  grid 

reference  frame 

distance 

di  rect ion 

coordinates 


Identification  Cards 
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2.  44ave  the  students  'read  page  202  as  far  as  the  numbered  activity.    Teacher  may 
paraphrase. 

3.  Have  the  students  read  the  directions  for  the  numbered  activity  at  the  end  of  the 
lesson. 

4«    Go  over  the  dl rections  wi th  the  students  to  make  sure  they  understand  what  they 

'are  to  do.    Make  a  chart  with  three  columns  on  .th-e  chalkboard  to  show  the  students  , 
how  to  record  coordinates.    Number  from  1  through  10  in' the  f i rst *col umn.  Write 
degreed  at  the  top  of  the  se^nd  col  umn,  and  cm  at  the  top  of  the  third  column. 
V/rite  the  directions  to  the  boat  in  ;the  picture  onpage  202  in  the  second  column, 
and  its  distance  in  the  third  column. 

5.  Distribute  the  materials  dnd  have  the  students  begin  to  work. 

6.  Circulate  among  the  students  making  sure  that  they  are  recording  coordinates  in 
the  proper  onder:  direction,  then  distance. 

7*    Have  the  students  compare  and  discuss  their  lists  of  coordinates  when  they  have 
completed  their  work.    Emphasize  that  numbers  that  locate- a  point  in  space  are 
called  coordinates. 

8.    Stress  that  coordinates  are  very  useful  in  mathematics  and  in  science.    They  are 
used  ^to  describe  the  positions  of  ships  at  sea,  aircraft  in  the  air,  rockets  in 
space,  and  other  objects  that  are  away  from  fixed  landmarks. 

DESIRED  LEARNING  OUTCOME:    Describe  the  coord i nates  of  a  point  on  a  polar  grid  used 

as  a  reference  frame. 
*************************************************************************** 


APPLICATION:    Lesson  Cluster  3B-2    Using  Numbered  Circles 

Page*  T-336/S-203    Radar  and  Reference  Frames  Optional  (30min.) 

* 

PURPOSE:    Apply  what  has  been  learned  about  polar  grids  to  the  use.of  polar  grids 
fn  radar  systems. 


ADVANCE  PREPARATION:1 


Language  Cards/Key  Signs 
radar 

reference  frames 


Identification  Cards 


Background  Information  -  Radar  uses  echos  to  locate 
objects/.  The  radar  transmitter  sends,  out  pulses  of 
energy,  receives  them  back  when  they  are  reflected, 
and  then  interprets  what  it  has  received  into  a  form 
that  the  operator  can  use.  Basically  the  apparatus 
gives  the  operator  three  vital  pieces  of  information:  range, 

direction,  and  altitude.    The  range  is  determined  by  timing  the  interval   it  takes 
for  the  signal  to  travel  from  the  antenna,  be  reflected,  and  return.    Because  the 
speed  of  the  signal  is  known,  the  distance  can  be  calculated.    The  direction  of  the 
plane  is  the  same  as  the  direction  the  signal  takes  to  the  aircraft.    The  altitude 
can,  and  is,  determined  in  two  separate  ways:  A  device  on  the  aircraft,  called  a 
radar  altimeter  determines  height  and  transmits  it  to  the  radar  on  the.  ground.  The 
second  method  Is  that  the  ground  radar  can  determine  the  angle  at  which  the  signal 
is  be4ng  returned.    This  angle  plus  the  distance  to  the  aircraft  can  be  converted 
mathematically  into  the  altitude  of  the  plane. 
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TEACHING  SUGGESTIONS: 

1.  Introduce  the  lesson  by  asking  the  students  if  any  of  them  know  how  an  airplane 
is  able  to  hand  at  an  airport  in^fog  or  rain,  or,  hotf  the  people  in  a  control 
tower  at  an  airport  keep  track  of  the  planes  that  land  and  take  off.    Most  of 
the  students  will  probably  know  that  radar  is  somehow  Involved,  but  they  will 
probably  not  know  how  radar  works. 

2.  Explain  to  the  students  that,  in  the  lesson  they  are  about  to  do,  they  will  learn 
how  radar  works  and  how.  polar  grids  are  used  in  radar  systems. 

3.  Have  the  ^students  read  pages  203  and  204  and  answer  the  q^stions. 

4.  Discuss  the  pages  with  the  students  when  they  have  finished  reading  and  have  had 
an  opportunity  ta  think  about  the  questions. 

5.  Stress  that  radar  systems  are  used  to  determine  the  exact  position  of  objects  that 
are  >f ar  from  landmarks. 

6.  Explam  to  the  students  that  a  controMer  In  the  tower  $t  an  ai  rport ' Is*  ab le  to 
determine  the  coordinates  of  the  dot  representing  an  airplane  by  using  a  polar 
gctd.    Further  explain  that  the  motTon  and  speed  of  the  plane  Is  determined  by 
locatFng  the  atrplane  at  regular  time  intervals. 

7.  Extend  the  lesson  by  assigning  special  reports  about  radar  and  radar  detection  to 

nterested  students.    Suggest  that  they  ask  a  IfbrariarTin  the  school  or  public 
iLbrary  to  help  them  find  magazines  and  books  with  sfmple  explanations  of  radar 
'Systems.  *   . 

8.  Suggest  to  the  students  that  they  watch  the  weather  report  on  the  local  television 
station  if  the  forecaster  uses  a  polar-grid  on  a  radar  screen  to  describe  the  loca- 
tion of  particular  storm  centers. 

OES I  RED  LEARNING  OUTCOME :    Describe  how  polar  grids  are  used  in  radar  and  how  observing 

the  position  of  a  moving  object  at  regular  intervals  enables 
■  i  one  tp  determine  its  speed  and  direction* 

EVALUATION:  Aesson  Cluster  3B-2    Ustnq  Numbered  Circles 

'      Page  T-338/S-205    Locating  Positions  (20  min.)  • 

PURPOSE:  /Evaluate  the  students'  performance  in  relation  to  the  following  objective.  \ 
describing  the  position  of  objects  using  the  coordinates  on  a  polar  grid'  • 
as  a  reference,  .  K  a 

ADVANCE  PREPARATION:    Materials  -  paper,  penci  Is,  metric  rulers  and  textbooks 
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TEACHING  SUGGESTIONS: 


1.  Have  the  students  turn  to  page  205  and  read  through  the. lesson.    Teacher  may  para*- 
phrase.-  - 

2.  Be  certain  that  the  students  understand  what  they  are  to  do. 

3.  Distribute  the  materials  aad  have  the  students  do  the  lesson. 

4.  Go  over  the  students'  responses. with  them  when  they  have  completed  their  work.  If 
you  wish,  let  the  students  cprrect  their  owq  papers  to  enable  them  to  evaluate  their 
own  progress. 

5.  Collect  the  papers  so  you  can  evaluate  each  individual's  progress,     if  a  student 
has  recorded  all  or  most  of  the  coordinates  correctly,  you  may  assume  that  he  or 
she  has  demonstrated  the  objective  for  the  cluster  and  Is  ready  to  go  on  to  the 
next  cluster. 

***********************************^^ 
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Level  5  Unit  3  Mat  ion 
Part  B  Describing  Motion,  Lesson  Cluster  3B-3 


A.    CLUSTER  OUTLINE 


Teaching  Time 

Page 

Teaching  Strategies 

Lesson  Title 

Suggested 

T-344 

Introduction 

Map  Reading 

45  min. 

T-346 

Deve Ippment 

Map  of  a  School 

45  min. 

T-350  * 

Enrichment 

Map  of  the  Classroom 

45  min. 

T-347 

Development 

In  An  0\6  Western  Town 

30  mi  n . 

T-348 

Development 

Identify  the  Position* 

45  min. 

T-350 

Enrichment 

Grid  Game 

30  min. 

T-351 

App 1 icat ion 

Fl  ip  Books  and  Grids 

35  min. 

T-352 

Eva  1  uat  ion 

Describing  With  Numbered  Lines 

30  min. 

B.    MATERIALS:    Add  the  following  to  the  Materials  List  on  page  T-341: 
-'a  large  piece  of  white  paper 

-  a  copy  of  a  map  usfng  letters  and  numbers  for  location  for  use  on 
board  or  transparency 

-  (optional)  a  copy  of  a  simple  map  using  letters  and  numbers  for 
' location  for  each  student 

FILMSTRIP  INFORMATION:    Filmstrip  Sets  VII,  Place  and  Motion  and  XV,  Relative 

Motion  are  appropriate  for  use  in  this  unit. 


INTRODUCTION:    Lesson  Cluster  3B-3    Using  Numbered  Lines 
Page  T-344/S-2Q6   Map  Reading  145  min.) 


PURPOSE: 


Introduce  a  system  of  letters  and  numbers  that  is  used  to  describe  locations 
on  maps. 


ADVANCE  PREPARATION: 

Background  Information  -  A  rectangular  grid  consists  of  two  numbered  lines  at  right 
angles  to  each,  other.    The  starting  point  is  at  the  intersection  of  the  two  numbered 
lines.    To  describe  the  position  of  an  object,  distances  are  measured  from  the  start- 
ing point  along  each  numbered  ITne.    These  two  distances  are  cafled  rectangular  ** 
coordinates.     It  Ts  customary  to  write  the  horizontal  distances-  first  and  then  ver- 
tical distance.    The  two  numbers  are  separated  by  a  comma  and  enclosed  in  parentheses 


Materials  -  Have  the  following  for  each  pair  of  stu- 
dents: 

-  paper  and  penct I 

-  map  of  state  for  each  pair  of  students 


177 


Language  Cards/Key  Signs 

numbered  I ines 

map 

landmark 


Identification  Cards 
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Afso  have:  •  .  . 

^     -  simple  sketch  of  a  map  using  letters  and  numbers  <bf  location;  put  this  on  the 
board  or.  transparency  , 
-  ditto  copy  of  a  simple  map  for  each  student  if  additional  practice  is  necessary 

TEACHING  SUGGESTIONS  : 

1.  Begin  the  lesson  by^ having,  the  students  read  the  first  two  paragraphs  on  page  206. 

2.  Discuss  the  paragraphs  with  the  students  when  they  have  finished  reading.    Ask  the 
students  to  relate  experiences  that  they  and  their  families  may  have- had  in  using 
a  map  to  find  their  way  to  a  landmark  in  an  unfamiliar  city. 

3.  Before  the  students  continue  reading,  explain  how  to  use  the  numbers  and  letters  on 
a  map  to  find  a  location.    Use  the  sample  you  have  made  as  an  illustration.  Have 
the  students  name  the'  letter-number  locations  for  each  item  on  the  map. 

4.  If  more  practice  is  needed  have  the  students?} comp lete  a  ditto  of  another  simple 
map . 

5.  Have  the  students  read  tbe  next  three  paragraphs.    Teacher  may  paraphrase. 

6.  Make  sure  the  students  understand  that  they  start  at  the  lower  left-hand  corner  of 
the  map,  move  to  the  right  until  they  come  to  the  desired  letter,  and  then  move 

up  until  they  come  to  the  correct  number. 

7.  Have  the -students  read  the  directions  for  the  activity.    When  they  understand  what, 
they  are  to  do*  they  ^should  begin.  •  - 

8.  Have  tbe  students  compare  and  discuss  their  lists  when  they  ha^e  completed  their 
work.    You  may  wish  to  cop'y  the  incomplete  list  on  page  207  on  the  chalkboard  and 
then  have  students  take  turns  going  to  the  board  to  fill  in  the  blanks. 

9.  Divide  the  students  into  groups  of  2  and  distribute  the  maps  that  you  have  collected. 

'  *  t 

t 

10.    Ask  the  students  to  read  ^the  dfrectidns/to  the  numbered  activity  at  the  end  of  the 
lesson  on  page  206.    Explain  to  them  that  one  member  of  each  group  is  to  name  a  . 
city  or  town  listed  on  the  map  and'the  others  in  the  group  are  to  take  tu^ns  naming 
and  locating  cities  and  towns.    As  an .a t ternat i ve  the  teacher  may  list  several 
cities  on  the  board  for  the  students  to  locate. 

DESIRED  LEARNING  OUTCOME:    Locate  cities  or  towns  on  a  map  using  Jetters  and  numbers 


to  describe  their  positicfns. 


*************************************^^ 

DEVELOPMENT:    Lesson  Cluster  3B-3    Using  Numbered  Lines 

Page  T-346/S-2Q8    Map  ofa  School   C45  min.  )  -  - 

PURPOSE:    Provide  additional  practice  in  using  letters  and  -number^  to  describe  locations 
on  a  map. 

ADVANCE  PREPARATION:    Have  the  following  for  each  student: 

-  penci I  1  .  - 

-  copy  of  a  map  of  school  from  Appendix  E;  page  T-536  y  •  \ 
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TEACHING  SUGGESTIONS: 


1.  Introduce  the  lesson  by  explaining    to  the  students 
that  in  this  lesson  they  will  pracrice  using  the  let- 
ters and  numbers  on  a  map  to  locate  objects. 

2.  Have  the  students  read  page  208.    Teacher  may  para- 
phrase. 


Language  Cards/Key  Signs 
map 

landmark 

Identification  Cards 


3*    Go  over  the  directions  for  the  activity  with  the  stu- 
dents, and  explain  that  they  are  to  write  the  letter  and  then  the  number  of  each 
location. 

4.  Distribute  the  maps  and  pencils  and  let  the  students  begin  to  work.     If  necessary 

*  find  the  location  of  the  fire  station  as  a  Class. 

5.  Circulate  among  the  students  providing  help  as  it  is  needed. 

6.  Have  the  students  compare  and  discuss  their  lists  when  they  have  completed  them. 
You  may  wish  to  copy  the  list  of  landmarks  on  page  208  on  the  chalkboard  and  then 
have  students  take  turns  going  to  the  board  to  fill  in  the  locations. 

7.  Discuss  the  numbered  questions  with  the  students  a£  a  review. 

8.  -  See  page  T-350  for  the  Enrichment  (A)  that  follows  this  lesson. 

DESIRED  LEARNING  OUTCOME:    Locate  landmarks  on  a  map  using  letters  and  numbers  to 

describe  their  positions.  J 
******************************************* *************** ***************************** 

ENRICHMENT:    Lesson  Cluster  3B-3   Using  Numbered  Lines  I 

Page  T-350    Map  of  the  Classroom  (45  min.)  ^/N7 

V 

PURPOSE:    Provide  further  practice  in  using  letters  and  numbers  to  describe  the  loca- 
tions of  objects    on  a  map.    -   -  ' 

ADVANCE"  PREPARATION:    Materials  -  paper  %and  pencils 

-  crayons,  colored  pencils 

-  a  very  large  piece  of  white  paper  (see  number  13 
below) 

TEACHING  SUGGESTIONS:  t  .  j 

1.  Introduce,  the  lesson  fcy^Sxp lain fng  to  the  students  that  they  are  going  to  draw  maps 
of  the  classroom  using  a  system  of  letters  and  numbers. 

2.  Review,  if  ndcess^ry^  the  number  and  letter  system  used  on  maps. 

3.  Explain  to  the  students  tKat  thety  may  use  as  mantf  letters  and  numbers  on  their  maps 

.    ,   as  they  wish,  but  the>Amust  start  with  the  Letter  A  and  the  numeral  0.    Ask*  them  to. 
•  >  l^ave  a  space  prf'one  side  of  their  papers  where  they  will  later  make  a  list  of  "tand- 

*  marks"  shown  On  their  maps.*  t 

4.  ^Distribute  the  materials  and  have  the  students  begin. 


5.    Discuss- with  the  students  the  maps  that  they  have  made  and  any  difficulties  that 
they  meiy  have  Encountered  while  making  them. 


6. 


8. 


10. 


11. 


12. 


Have  the  students  list  on  their  maps-of  the  classroom,  landmarks  shown  and  the 
letters  and  numbers  th^t  tell,  their  locations.    However,  ask  them  to  leave  either 
the  name  of  the  landmark  or  fts  location  blank  on  each  line  of  the  list. 


7.    Have  the  students  exchange  maps  with  their  neighbors, 


hudents 


Explain  to  the  students  that  they  are  to  fill  in  the  blanks  on  the  map  they  have 
received.    Caution  them  to  write  neatly  in  pencil  and  only  in  the  blank  spaces. 

Ask  the  students  to  return  the  maps  to  their  owners  when  they  have  finished  filling 
in  the  blanks.  The  owners  should  then  check  the  lists  to  make  sure  that  the  blanks 
have  been  correcfly  filled  in. 

Ask  the  students  if  a  location  given  for  a  specific  object  on  their  list  would 
necessarily  match  the  location  of  the  same  object  on  another  studentfs  list.  Have 
one  student  name  an  object  on  his  or  her  map  and  describe  its  location  to  the  rest 
of  the  class.    Then  have  several  other  students  who  have  the  same  object  on  their 
maps  tell  how  the  object  was  described. 

Ask  the  students  why  the  locations  of  objects  may  differ  from  map  to  map.    They  may 
give  such  reasons  as  the  objects  are  lettered  or  numbered  differently,  the  distances 
between ^the  letters  or  between  the  numbers  varied,  the  arrangement  of  the  drawn  ob- 
jects may  differ  relative -to  each  other,  and  the  shape  and  size  of  the  maps  may 
vary. 

Tell  the  students  that  it  is  all  right  if  the  locations  of  objects  varied  from  map 
to  map.     It  is  important  only  that  objects  on  each  particul-ar  map  are  located  rela- 
tive to  each  other. 


13. 


A  variation  on  this  lesson  would  be  to  make  one  large  map  as  a  class.    This  map 
would  be  designed  in  the  same  way  as  the  individual  maps.     It  could  be  used  as  a 
bulletin  bo^rd  display  when  finished. 


DESIRED  LEARNING  OUTCOME : 

******************************************************************* 


Draw  a  simple  map  o,f  the  classroom  using  letters  and  num- 
bers to  describe  the  locations  of  objects  shown. 


DEVELOPMENT:    Lesson  Cluster  3B-3    Using  Numbered  Lines 

Page  T-347/S-209    In  An  Old  Western    Town  C30  min.) 


4 PURPOSE:     Introduce  th„e  concept  of  rectangular  coordinates. 

ADVANCE  PREPARATION: 

Background  Information  -  Until  now,  the  students  used 
an  informal  system- of  recording  coordinates  in  charts. 
In  this  lesson,  and  in  the  rest  of  the  lessons  in  the 
cluster,  they  will  use  a  transitional  system  that 
differs  -from  formai  notation  (x,y)  only  in  that  the 
parentheses  around  the  coordinates  are  omitted. 


Language  Cards/Key  Signs 
map 

di  rections 
pattern 

Identification  Cards 
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Materials  -  textbooks 
TEACHING  SUGGEST  IONS: 

1.  Have  the  students  read  through  the  lesson  on  page  209  to  find  out  what  they  are 
going  to  do.    Teacher  may  paraphrase,  I 

2.  Refer  the  students  to  the  way  that  the  pairs  of  coordinates  are  written.  Explain 
to  the  class  that  in  this  lesson  coordinates  are\written  with  a  comma  between  them 
rather  than  Fn  columns  in  a  chart.    Do  not  discuss  which  coordinate  is  written  first 
at  this  time  because  the  order  of  the  coord i natesUis  the  pattern  that  they  are  to 
discover  in  the, lesson.  w> 

3.  Review  or  introduce  the  concept  of  pattern  with  the  class.  Students  who  have  done 
the  fourth, level  Patterns  will  probably  remember  that  patterns  are  formed  when  ob- 
jects are  placed  in  orderly  positions  relative  to  each  other. 

V 

4.  Have  the  students  begin  to  work. 

5.  Circulate  around  the  room  providing  help  as  needed.    Caution  the  students  to  look 
for  the  pattern  in  the  old-ttmer's  directions,  not  in  the  listed  coordinates. 

6.  Have  the  students  describe  the  pattern  they  found  in  the  directions! in  their  own 
words.    Accept  sach  descriptions  as,  "Across,  then  up." 

DESIRED  LEARNING  OUTCOME:     infer  a  directional  pattern  that  explains  the  pairings  of 

coordinates  applied  to  a  map  grid. 

******************************** *********************** ****** ************************** 


DEVELOPMENT:    Lesson  Cluster  3B-3   Using  Numbered  Lines 

Page  T-348/S-210    identify  the  Positron  (45  min.) 

PURPOSE:    Introduce    the  use  of  coordinates  to  describe  the  position  of  a  point  on  ,a 
rectangular  grid  reference  frame. 


ADVANCE  PREPARATION:    Materials  -  paper  and  pencils 
TEACHING  SUGGESTIONS: 

1.    Ask  the  students  to  look  at  the  picture  on  page  210. 
Be  sure  tbey  understand  that  the* evenly  spaced  hori- 
zontal and  vertical  lines  form  the  grid.    Ask  the  stu- 
dents why  they  think  grids  that  look  J hke  this  one  are 
called  rectangular  grids  and  why  pairs  of  numbers  used 
to  locate  points  on  It  are  called  rectangular  coor- 
dinates.   If  necessary,  review  the  properties  of  rec- 
tangles -wi  +h  the  students. 


Language  Cards/Key  Signs 

coord i  nates 

reference  frame 

polar  grid 

left 

right 

across 

rectangular 

grid 

/ 

Identification  Cards 


2%.    Be  sure  the  students  understand  how  to  use  a  rectangular 

grid.    Draw  a  rectangular  grid  or  copy  the  one  on  page  210  on  the  chalkboard.  Then 
draw  such  shapes  as  a  circle,  triangle,  and  star  at  different  places  on  the  grid 
iTwherd  the  IJnes  intersect.  'List  the  pairs  of  coordinates  beside  the  grjd  that  des-: 
crfbe  the  position  pf  each  shape.    Point  to  each  pair  of  coordinates  and  ask  the  stu- 
dents to  name  the  object  whose  posltioh  is  described,  by  the  particular  pair.  Empha- 
size the  "across,  then  up"  directions  in  us i ng,  rectangul ar  coordinates  to  locate  a 
.  position.  4 
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3.  Have  the  students  read  the  first  three  paragraphs  .on  page  210.    Teacher  may  para- 
phrase. 

4.  Have  the  students  read  the  directions  at  the  bottom  of  page  210.    Teacher  may  para- 
phrase. 

'5.    Distribute  the  paper  and  pencils.    Ask  the  students  to  fold  the  paper  in  half 

lengthwise  and  write  their  answers  on  the  left  side  of  the  fold.  Explain  that  they 
will  use  the  other  half  later: 

6.  If  the  students  are  unfamiliar  with  the  animals1  names,  it  will  help  to  copy  the 
grid  on  the  board  and  write  the  name  of  each  animal  where  its  picture  appearjs.  This 
can  be  used  for  reference.  * 

7.  Have  the  students  compare  and  discuss  their  answers  when  they  have  finished  working, 

8.  Use  the  same  technique  as  in  number  6  if  necessary. 

9.  Have  the  students  continue  with  the  lesson  on  page  211  as  far  as  the  numbered  ques- 
tions.   Ask  them  to  write  their  answers  on  the  right  sid'e  of  their  papers. 

10.  Circulate  among  the  students  providing  help  as  it  is  needed. 

11.  Have  the  students  discuss  and  compare  their  answers  when  they  have  completed  their 
work, 

12.  Divide  the  class  into  pairs. 

13.  Have  the  students  read  activity  A  at  the  bottom  of  page  211. 

14.  Go  over  the  directions  for  the  activity  with  the  students. 

15.  Ask  them  to  use  the  back  of  their  papers  for  drawing  and  writing. 

16.  Have  the  students  begin  to  work. 

17.  Circulate  among  the  students  providing  help  as  it  is  needed.    Make  sure  the  students 
correctly  number  their  grids  starting  with  0  in  the  bottom  left-hand  corner". 

18.  This  may  also  be  done  as  a  class  activity,  drawing  one  grid  with  pictures  and  then 
listing  each  pair  of  coordinates. 

19.  Discuss  question  2  with  the  students.    You  may  wish  to  draw  a  rectangular  grid  and 
a  polar  grid  on  the  chalkboard  to  aid  the  students  In  the  comparison. 

DESIRED  LEARNING  OUTCOME:    Locate  objects  on  a  rectangular  grid  using  coordinates  to 

describe  their  positions. 
**********************************^^ 

ENRICHMENT:    Lesson  Cluster  3B-3    Using  Numbered  Lines 
Page  T-350   Grid  Game    C30  mfn.) 
l*  4  

PURPOSE:    Provide  additional  practice  fn  using  coordinates  to  describe  the  positions 
of  objects  on  a  rectangular  grift  reference  frame. 

'82  I  - 
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ADVANCE  PREPARATION:    Materials  -  none. 
TEACHING  SUGGESTIONS:  . 

1.  .Draw  a  grid  on  the  chalkboard.    Number  the  grid  from  zero  to  five  both  horizontally 

and  vertical ly.  -  . 

2.  Introduce  the  lesson  by  explaining  to  the  students  that  they  will  be  able  to  play 
a  game  using  rectangular  grids  and  coordinates. 

3.  Divide  the  class  Into  two  teams.    One  teamwill  be  called  the  "Xfs"  and  the  other 
,!0's." 

4.  fxptain  that  the  teams  are  to  take  turns  describing  locations  on  the?grid  with  pair 
of  coordinates.    Each  time  a  pair  of  coordinates  Is  described,  either  an  ,!X,!  or  an 
"0"  will  be  put  on  the  grid  by  a  member  of  the  appropriate  team.    Each  team  Is  to 
try  to  be  the  first  to  describe  five  points  In  a  row  horizontally,  vertically,  or 
diagonally. 

5.  Have  volunteers  record  the  "X's"  and  "0fs"  on  the  grid  as  their  positions  are 
described  by  the  teams. 

6*.    Let  the  students  begin  to  play. 

DESIRED  LEARNING  OUTCOME:    Locate  points  on  a  rectangular  grid  using  coordinates  to 

describe  their  positions. 
*************************************** 

APPLICATION:    Lesson  Cluster  3B-3    Using  Numbered  Lines 
Page  T-351/S-212    Flip  Books  and  Grids 


PURPOSE:    Relate  motion  to  change  In  position  of  objects. 

ADVANCE  PREPARATION:    Mater  i  a  I  GK^jpwg 1 1  s 

hr        '  -  several  staplers 

-  1  scrssors 

-  2  pieces  of  grid  paper 
,  23  cm  x  30.5  cm 

C9  In.  x  12  In.) 


Language  Cards/Key  Signs 

position  « 

motion 

grid  paper 

flip  book  ^ 

sphere 

Identl fi cat  Ion  Cards 


Cut  the  sheets  of  grid  paper  Into  quarters  with 

lessors    or  a  paper  cutter.    It  Is  Important  that 

the  quarters  be  of  equal  size.    Stack  each  eight  pieces 

of  grid  paper  separately,  to  be  sure  that  the  sheets  In  each  stack  are  exactly  the 

same  size.    Each  student  will  need  eight  one-quarter  pieces  of  grid  paper. 

* 

TEACHING  SUGGESTIONS: 

J.    Have  the  students  read  page  212  as  *ar*as  the  numbered  questions  and  study  the  pic- 
tures.   Teacher  may  paraphrase. 

2.  Go  over  the  directions  with  the  studdfcts  making  sure  they  understand  what  they  are 
to  do.  Students  who  have  done  the  fourth  level  unit  Patterns  will  probably  remem- 
ber making  flip  bookf^to  show  patterns  of  motion. 

383  ^G^ 


3.  Tell  the  students  to  draw  colored-! n  circles  to  represent  spheres  on  "their  flip- 
book  pages.  Suggest  to  them  that  after  they  number  their  grid  sheets  they  thlr\k 
of  the  path  along  which  they  want  their  spheres  to  appear  to  move. 

*  * 

4.  Explain  to  the  students  that  they  should  draw  spheres  In  exact  positions  on  the 
intersecting  lines  on  the  grids.    They  should  show  the*^  same  amount  of  change  In  the 
sphere's  position  from  grid  to  grid. 

5.  Distribute  eight  small  grid  papers  to  each  student. 

6.  Have  the  students  write  their  namas  on  the  back  of  the  flip  books. 

7.  Let  the  students  read  their  flip  books. 

8.  Have  the  students  draw  a  second  series  of  spheres  on  their*  flip  book  pages  as  des- 
cribed   ^t  the  bottom  of  page  212.    The  students  will  probably  have  little  diffi- 
culty in  showfng  a  second  sphere  moving  faster  or  slowerthan  they  had  on  drawing 
the  first  sequence. 

9.  Let  the  students  again  share  their  flip  books  with  thei r'neighbors. 

10.    Have  the  students  dispuss  question  2.    Ask  the  students  to  describe  motion.  Be 

sure  they  understand  that  motion  is  a  continuous  change  In  position  and  that  change 
in  position  is  evidence  of  motion. 

DESIRED  LEARNING  OUTCOME:    Describe  motion  in  terms  of  the  change  in  position  of  an 

object  on  a,  grid. 
************************************************ ****^ 


EVALUATION:    Lesson  Cluster  38-3    Using  Numbered  Lines 

Page  T-352/S-213    Describing  With  Numbered  Lines  (30  min.) 

*  \ 

PURPOSE:    Evaluate  the  students1  performance  In  relation  to  the  following  objectives: 

1.  identifying  objects  frhat  are  located  on  a  rectangular  grid  using  coor- 
dinates to  describe if he i r  positions. 

2.  Listing  coordinates  that  describe  the  position  of  objects  located  on 
a  rectangular  grfd. 

ADVANCE  PREPARATION:    Materials  -  paper,  pencils  and  textbooks 

TEACHING  SUGGESTIONS: 

J.    Have  the  students  turn  to  page  213  and  read  through  the  lesson.    Teacher  may  para- 
phrase. t  * 

2.  Be  certain  they  understand  what  they  are  to  do. 

3.  Distribute  the  pencils  and  paper  and  have  the  students  do  the  lesson. 

4.  Go  over  the  students'  responses  with  them  when  they  Jiave  *comp  I  eted  their  work.  If 
you  wish,  let  the  students  correct  their  own  papers  to  enable  them  to  evaluate  the  I 
own  progress. 

5.  Collect  the  papers  so  you  can  evaluate  each  individual's  progress.     If  a  student 
correctly  makes  most  of  the  responses,,  you  may  assume  that  he  or  she  has  demon- 
strated the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the  next  cluster. 
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6.    For  further  Informal  evaluation,  have  the  studer#s  turn  back  to  page  187  and  loobk 
at  the  picture  that  introduces  Part  B.    Ask  them  why  they  think  that  particular 
picture  was  used  to  Introduce  th§  part  that  they  have  just  completed.  Suggest 
that  they  look  for  clues  In  the  part  title  and  In  the  cluster  titles  on  pages  188, 
19$,  and  206.    The  students  should  be  able  to: 

a.  Infer.that  the  boy  in  the  foreground  Is  despriblng  the  direction  in  which  the 
group  should  go  relative  to  their  position  using  a  compass  as  a  reference  frame. 

b.  .    Infer  that  the  girl  and  the  boy  behind  her  are  locating  a  city^or  landmark  on  tbe 

-  map  using  the  letterand  number  system  that  describes  its  position. 
***********************^***********************^ 


*  Level  5  Unit"  3  Motion 

Part  C  Changing  Directions.  LessJh  Cluster  3C-1 


A.    CLUSTER  OUTLINE 


Page 

■   Teaching  strategies 

Lesson  Title 

Teaching  Tirne^ 
Suggested 

• 

T-358 
T-360 
T-362 
T-364 
T-363 
T-366 
T-368 

Introduction 

Development 

Development 

Development 

Enrichment 

Application 

Eval uation 

Who  Has  Seen  the  Wind? 
Model  A  Pinwheel 
Model  B  Pinwheel 
String  Power 
Box  Kites 
Airplanes 

Which  Way  Wi 1 1   It  Move? 

20  min. 
50  min. 
30  min. 
30  min. 
50  mm. 
50  min. 
25  min. 

NOTE:    Box  Kites  is  optional. 

B.    MATERIALS;    See  the  Materials  «List  on  page  T-355.    .  / 

FILMSTRIP  INFORMATION:    Filmstrip  Sets  VII,  Place  and  Motion  and  XV,  Relative 
'                                          Motion  are  appropriate  for  use  in  this  unit."    —  - 

INTRODUCTION: 


Lesson  Cluster  3C-1    Moving  Air  and  Flying  Objects 
Page  T-358/S-215    Who  Has  Seen  the.  Mind?    C20  min.) 


PURPOSE:.    Introduce  or  review  the  concept  of'  balanced  and  unbalanced  forces  and  relate 
it  to' motion. 

ADVANCE  PREPARATION:  '  \ 

Background  Information  -  Force  and  motldnVe  closely  related.    Balanced  forces 
on  an  object  do  not  cause  the  object  to  move  or  to  change  its  motion.    An  unbal- 
anced force  can  cause  motion  or  a  change  in  motion.    The  direction  of  the  motion 
may  not  be.  in  the,  samtedi  recti  art  as,the,«foVce  exerted.    Motion  or  foce  in  one 
di rection imay  prqduce  motion       another  direction. 

Materials  -  textbooks 

TEACHING  SUGGESTIONS:  <^  '  '    '     .  ' 

1.    Ask  the  students  to  describe  evidence  of  the  wind  blowing  that  they  have  observed. 
Students,  might  describe  their  hair  and.clothes  moving',  grass  and. other 'plants 
rippl log,. papers  flying,  or  water  from  sprinklers  changing  direction. 

Have  the  students  read  page  215  and  answer  the  questions.    Teacher  may  paraphrase. 

*"  *  "■-■*. 
Introduce  or  review  the  concept  of  fdrce.    Be  sure  the  students  understand  the 
difference  between  a  balanced  and  an  unbalanced  force.  Emphasize  thai'  an  unbalanced 
force  causes'  motion  or  a  change  in  motion. 


2: 

3. 
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.Discuss  the  ttaltctzed  question  with  the  students.    Stress  that  there  is  sufficient 
evidence  tn  fhe  picture  on  page  215* to  Infer  that  the  wind  is  exerting  a  force 
on  the  clothing  even  ff  the  wind  cannot  be-seen.  > 

Emphasize  in  the  discussion  of  question  1  that  the  wind  is  b lowi ng^ across  the  land 
but  the  clothes  are  moving*  upward.  Ask  the  students  Mn  what  direction  the  clothes 
would  blow  tf  they,  were  not  attached  to  the  clothesline. 

Stress  that  motion  or  a  change  In  the  motion  of  an  object  is  evidence  of  an  unbal- 
anced force  acting  on^the  object.    You  may  want  to  have  all  or  some  of  the  students 
review  balanced  and  unbalanced  farces  on  page  86  and  87  df  the  unit  FORCES. 


DESIRED  LEARNING  OUTCOME:     Infer  that  a  change  in  the  motion  of  an  object  is  evidence 

^  of  an  unbalanced  force  atring  on  the  object. 

*************************** ************************************************************ 

DEVELOPMENT:    Lesson  Cluster  3C-1    Moving  Air  and  Flying  Objects 
Page  T-360/S-216    Model  A  Pinwheel  C50  min.)# 

PURPOSE:     Introduce  the  concept  that  motion  in  one  direction  can  produce  motion  in 

another  direction.  , 
1    ,  .  \ 

ADVANG£  PREPARATION:' 


Background  Information  -  Wh^ff air  strikes  a  slanted  surface,  part  of  the  force  is 
l!r.ecte^.a'9Pi^^.e-^r/^5§j^-J^^XeO  part  °f  +he  "force  is  deflected  perpendicular 
to  the  surface  because  slanted  surfaces  exert  force  on  air -and  change  its  direction. 
Changes  in  the  directions  of  force  and  motion  may  be  determined  by  observing  the 
direction  tn  which  a  surface  slants  relative  td  the  direction  of  air.     In  the  clus- 
ter, the  students  observe  the  effects  of  the  fot-ce  of  air  on.  the  motion  of  piowheels, 
kites,  and  airplanes,  enabling  them -to  determi ne  ihat  motion  in  one ^d i rect ion  can 
cause  motion  in  another  direction. 


Materials  -  Have  the  following  for  each  s+udent'or  pair 
of  students: 

-  Model  A  pinwheel  from  Appendix  F,  page  T-537 
red  crayon 

-  straight  .pin,  long,  with  head  such  as  hat  or 
corsage  pin         §  '  .  * 

-  eraser  *  ■  t 
-.scissors 

r  paper,  I ined 
%      -  bfue 'crayon    -  \ 
^      '    -  glue  or'pastjQ    *  * 


Language  Cards/Key  Signs 

motion 

di  reaction 

pinwheel 

prediction 

clockwise 

counterclockwise 

Identification  Cards  '* 


JDeci  de'wbether  you  want  e£ch  sttftient  or'  pafrs  o^f  students  to  make  one  pinwheel.  If 
4  the  students  work  .Pn  pairs,  one  student  can,hpld  the.  parts  of  the  pinwheel  together 
*   wtflle  thtf'other  Jjlues^them.  '  Dupjicate  enough  cofttes^of  the  pattern  for  the  Model  A 
plrrwfceQjL  $o  'that,  each'sfudent  or?pair  of  students  will  have  one. 

you  may  wis^to^ have  a  few  students  construct  plnwheels  in  adv,ance"TJf  class  so 
hJ  that  ycfu^can.  obseP>|  difficulties  that  the  students  encounterln  foN-owijig  direc- 
tions or  i/i  constructing   pjntoheels*    During  the  "lesson  $hose,  students  cou  I  d  help 
.   others.     If  you*pr<ftfer  to  hpve  Sljfi^r&dents  make  pinwtieels  at  the  same  time,  you 
^  may  wish  Jxf-mdke  a^ demonstration  pinwheel  and  predict  difficulties  that  the  class 
-  .may  have.    „c*  .         •  •  •  t 


Be  sure  that  each  student  or  pair  of  students  has  an  eraser.    When  the  pins 
•     are  not  befng  used,  they  should  be  Stuck  into  the  erasers  as  a  safety  precaution. 

TEACHING  SUGGESTIONS: 

-1"  il!*r>2!fe'+he  le**?\ by  Sh0win9  +^e  students  a  pinwheel  that  has 'been  made.  Explain 
that  they  are  going  to -construct  pinwheels  like  it. 

2.  Have  the.  students 'read  the  directions  and  study  the  pictures  on  page  216.    Teacher  • 
may  paraphrase..  . 

3.  Discuss  the  steps  in  making  a  pinwheel,  with  the  students.    Stress  that  the  blades 
should  be  cured  as  in  the  pictures,  not  folded  in  toward  the  center. 

4.  Discuss  the  safety  procedure  for  handling  the  pins,  "Tell  the  students  that  you  will 
give  them/erasers  before  passing  out  the  pins.    You  will  then  sticfe  a  pin '  In  each  • 
eraser.    The  p i a  is  to  remain  in  the  eraser  until  .they  are  ready  to  use  it.  Cau- 
tion them  to  handle  the  pins  carefully  because  the  points  are  sharp  and  could  hurt 
them. 

5.  Divide  the  students  into  pairs  if  you  have  not  planned  to  have  each  student  make  a 
p i nwhee I .  - 

6.  Distribute  the  materials  and  have  the  students  begin  to  write  their  names  on  the 
pi nwhee I  patterns  before  they  cut  them  out. 

7.  Circulate  among  the  students  providing  help  as  It  is  needed. 

8.  The  teacher  may  choose  fo  make  a  pinwheel  during  class  in  order  to  demonstrate  the 
procedure . 

9.  Have  each  student  or  pair  of  students  continue  on  to  page  217  when  they  have  finished 
rhaking  their   o\  nwhee  Is.  * 

10.  Have  the  students: "write  down  the Lr*  predictions  and  ihen  test  them.  . 

11.  hive  the  Students  discuss 'and  compare  the  accuracy  of  their  predictions.    Ask  them 
on  what  they  based  their  predictions.    Most  students  probably  predicted  that  the 
pinwheel  would  turn  clockwise  in  th%  direction  of  the  slant  of  the  pinwheel  blades. 

12.  Help,  the  students  to  understand  why  the  pinwheel  turned  counterclockwise  in  terms 
of  forces.    Have  them  observe  the  direction  of  the  curve  of  the  blades  on  which 
they  blew.    Expla-in  that  part  of  the  force  (air)  directed  to  the- blades  "pushed" 
along  the  surfaces  of  the  blades.    However,  remind  the  students  that  the  blades 
"pushed  back."    Because  the  glades  are  curved,  they  directed  part  of  the  force 
sideways.    Motion  in  one  direction  caused  motion  in  the  different  direction  -  the 
pinwhee!  moved  counterclockwise  instead  of  clockwise. 

i  < 

13.  Have. all  the  materials  except  for  the  red  crayons  placed  where  they  will  be  ready 
idr  use  In.thenexrt  lesson.-  Collect  and  store  'the  pinwheels  for  use  in  lesson  (4) 
String  Power. 

DESIRED  LEARNING  OUTCOME:    Demonstrate  wltft  a  pinwheel  .that  motion  -in  one  direction  can 

produce  motion  in  another  direction. 
****************###**###################^^ 
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DEVELOPMENT:    Lesson  Cluster  3C-1    Moving  Air  and  Flying  Objects 
4  -     Page  T-362/S-218    Model  B  Pinwheel  (50  min.) 

PURPOSE:    Provide  practice  in  observing  that  motion  in  one  direction  can  produce 

^motion  in  another  direction*  ,   ;  

Language  Cards/Key  Signs 
pinwheel 
prediction 
clockwi  se 
counterclockwise 

Identi  f ication  Cards 


-  blue  crayon 

-  model  B  pinwheel  from  Appendix  G,  page  T-537 

Duplicate  enough,  copies  of  the  pattern  for  the  Mode!  B  pinwheel  so  that  each 
student  or  pair  of  students  will  have  a  copy.     If  the  students  worked  in  pairs  in 
the  previous  lesson,  have  them  again  work-  in  pairs. 

TEACHING  SUGGESTIONS: 

1.     Introduce  the  lesson  by  explaining  to  the  students  that  they  are  going  to  make  a 
Model  B  pinwheel  and  test  it  in  the  same  way  that  they  tested  the  Model  A  pinwheel . 

2..    Have  ttfe  students  read  page  218  and  study  the  pictures.    Teacher  may  paraphrase. 

3.  Review  the  steps -for  making  the  Model  B. pinwheel. 

4.  Review  the  safety  precautions  about  handling  the  long  pin  and  keeping  it  stuck  in  ^ 
an  eraser  when  it  is'ioot.ln  use.    Remind  the  students  that  the  point  is  sharp  ai)d 
could  hurt  them.'  / 

5.  Divide  the  students  into  the  same  pairs  that  worked  together  previously  or  have 
themwork  individual  ly,. 

6.  Distribute  the  materials  and  have  the  students  begin  to  make  thei  r  p inwheel s . 

7.  Circulate jamong  the  students  providing  help  as  it  is  needed. 

8.  Have  the  students  write  down  their  predictions  before  testirlcj  them.    Ask  them  to 
observe  the  curve  of  the  pinwheel  blade  carefully  before  they  predict  how  it  will 
turn. 

9.  Have  the  students  discuss  and  compare  their  predictions. 

10.    Discuss  the, numbered  questions  with  the  students  when  they  have  completed  testing', 
their  predictions.    Make  sure  the  students  understand  that  the  Model  A  and  Model  B 
pinwheels*turn  in  opposite  Erections  because  their  blades  slope  Wi  opposite  di- 
rections. 

DESIRED  LEARNING  OUTCOME:    Demonstrate  with  a  pinwheel  that  motion  in  one  direction  can 

8  produce  motion  i.p  another  direction. 

**********************************^^ 
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ADVANCE  PREPARATION:    Materials  -  Have  enough  of *  the  fol l6w- 

*ing  for  eaeh  student  or 
pair  of  students: 

-  straight  pin 

-  , eraser 

"    "*  -  -  gl  ue  or  *paste 

-  scissors 
-lined  paper 

penci  I 


DEVELOPMENT:    lesson  Cluster  3C-1    Moving  Air  and  Flying  Objects 
Page  T-364/S-219    String  Power  C30  min.) 

PURPOSE:    Enable  the  students  to  observ€NJtbat  straight-line  motion  can  produce  circular 
motion. 


ADVANCE  PREPARATION:    Materials  -  Each  child  will  need: 

-  paper  and  pencils 

-  model  A  and  B  pinwheels 

-  string,  30  cm,(1  ft.) 
Also  have: 

J.         -  1  fa/i,  electric  (optional) 
:  -  1  piece  of  tissue  paper 

(optional ) 


TEACHING  SUGGESTIONS: 
1 


Language  Cards/Key  Signs 

counterclockwise 

unbalanced  force 

p  i  nwhee I 

predict 

Identification  Ca rd s 


Begin  the  lesson  by  briefly  discussing  how  a  pinwheel  can  be  used  to  show  that 
motion  in  one  direction  produces  motion  in  another  direction. 

Have  the  students  read  pages  219  and  220  and  study  the  pictures.    Teacher  may 
paraphrase . 


Divide  the  class  into  the  same  pairs  that  worked  together  in  the  last  lesson  or 
have  them  work  individually. 

*4.    Distribute  the  pinwheels  and  string  to  the  students. 

♦ 

5.  Discuss  the  directions  with  the  students.    Make  sure  that  they  understand  how  to 
wind  the  string  around  the  pinwheel  shaft.    Demonstrate  the  process  if  necessary. 

6.  Ask  the  students  to  write  down  their  predictions  before  testing  them. 

7.  If  the  students  are  not  able  to  make  the  predictions  independently,  the  lesson  may 
be  done  as  a  class  activity.    Have  the  students  make  predictions  and  record  them 
on  the  board.    Then  let  each  child  test  the  predictions  using  their  pinwheels. 

8.  Have  the  students  begin  to  work.    Emphasize  that  they  should  look  directly  at  the 
head  of  the  pin  when  they  observe  whether  the  pinwheel  is  moving  clockwise  or 

co un  te re  I  oc kw  i.se . 


9.    Help  students  who  have  difficulty  winding  the  string  around  the  shaft  of  the  pin- 
wheel of"  who  tangle  their  strings. 

10.    Have  the  students  test  their  Model  B  pinwheels  d£  described  in  the  first  numbered 
question.  %  ■ 


11, 


Discuss  question  2  with  the  children.    Help  them  to  understand  that  if  blowing  on  a 
pinwheel  turns  it  in  one  direction,  then  turning  the  pinwheel  in  the  opposite  di- 
rection will  cause  the  pinwheel  to>blow  air  back  at  them.    Also  help  them  to  under- 
stand that  pulling  a  string  from  the  top  of  the  shaft  on  both  Model  A  and  Model  B 
pinwheels  will  caus'e  the  blades  to  turn  clockwise  even  if  the  two  pinwheels  blow 
air  in  opposite  directions.     If  the  students  have  difficulty  in  understanding  this, 
draw  a  diagram  on  the  chalkboard  to  show  the  position  of  the  string  releative  to 
the  saft  and  pinwheel  blades.    Use  arrows  to  show  the  directions  of  motion. 


ERLC 
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J2.  *  Stress  with  the  students  that  motion  in  one  direction  (pulling  on  string)  causes 
motion  tn  another  direction  (turning  pinwheei).    To  demonstrate  the  concept  far- 
ther, have  the  students  tape  one  end  of  the  string  to  the  pinwheei  shaft  and  then 
blow  Into  the  pinwheei^    By  doing  this,  they  should  discover  that  a  very  small  force 
of  air  blowing  on  the  pinwheei  will  cause  the  string  to  wind  up. 

J3.    Extend  the  lesson  by  demonstrating  with  an  electric  fan  if  you  have  one.  First 
caution  the  students  about  sticking  their  fingers  or  other  objects  into  the  fan. 
Explain  that  it  is  dangerous  to  do  this.    Have  only  a  few  students  go  up  to  the 
fan  at  a  time  so.  that  you  may  closely  supervise  them. 

14.  Turn  on  the  fan  at  low  speed.    Hold  a  strip  of  tissue  paper  in  front  of  the  fan. 
Have  the  students  infer  the  air  flow'  by  observing  the  strip  of  tissue  paper.  Ex- 
plain to  the,  students  that  the  motor  inside  the  fan  acts  like  a  continuous  string 
that  turns  blades.    Emphasize  that  this  is  an  everyday  example  of  motion  in  one 
direction  producing  motion  in  another  direction. 

15.  Have  the  students  ynwjpd  the  strings  from  their  pinwheels.    Store  the  string  and 
the  ^> I nwheel  s  in  a  safe  place  for  Ose  in  lesson  4  of  the  next  cluster. 

16.  For  the  Enrichment  Lesson  that  should  be  done  following  this  lesson,  turn  to  page 
'  T-363. 

DESIRED.  LEARNING  OUTCOME:    Demonstrate  with  a  pinwheei  and  string  that  straight-line 

motion  can  produce  circular  motion. 

******^*****************UUJL*********^***********  *******  ^^^^^^^^JtjtM^Jt^^^^^^^^it^^^^^^^^ 

ENRICHMENT:    Lesson  Cluster  3C-J    Moving  Air  and  Flying  Objects 
Page  T-363    Box  Kites  -  Optional   C50  min.) 

PURPOSE:    Demonstrate  the  change  from  sideways  motion  to  up  motion  when  air  strikes 
the  slanted  surface  of  a  box  kite. 

ADVANCE  PREPARATION: 

Background  Information  -  Kites  have  been  flown  for  at  least  2200  years,  but^it 
wasn't  until   3892,  51  years  before  the  first  powered  flight,  that  an  Australian, 
Lawrence  Margrave,  invented  the  box  kite.    The  kite  was  able  to  fly  at  great  heights 
and  remain  stable.    Hargrave  f lev  a  box  kite  as  high  as  it  could  fly  and  then  tied 
another  kite  to  fly  even  higher.    Hargrave  tied  two  more  kites  to  the  string,  making 
a  train  of  four  ties  lifted  79  kg  of  weather  forecasting  equipment  (weighing  175* 
lbs.)    3400  m  011,000* ft.)  into  the  air  with  kites. 
Early  aviators,  including  Wilbur  and  Orville  Wright,  experimented  with  box  kites. 
.    Alexander  Graham  Bell,  who  invented  the  telephone,  designed  an  airplane  using  a 
box-kite  design.    He  also  made  a  box  kite  that  was  large  enough  to  carry  an  army 
officer  53  m  Cq75  ft?)  off  the  ground. 

Box  kites  were  most  often  i<sed  by  the  weather  bureau.    The?~*ere  flown  in  trains 
of  three  or  more  kites.    The  highest  kite  carried  an  instrument  that  could  record 
temperature,  barometric  pressure,  wind  velocity,  and  humidity.    Because  box  kites 
could  not  be  flown  i/i  all  kinds  of  weather,  they  were  later  replaced  by  balloons 
and  airplanes. 

Materials  -  3  kite  * 

J 
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Obtain  a  box  kite  that  the  students  can  observe  in  flight.    A  st^ent  may,  have  one 
that  he  or  sfie  would  be  willing  to  bring  to  class.  »   *     V         '      '  • 

Plan  the  kite  f  lyfng  on  a  clear  and  moderately  wl^idy  day.-   Make  sure  thai  the 
area  you  choose  to  fly  the  kite  is  free  of  power  lines  and  telephorli"  pol^ky  , 

•TEACHING  SUGGESTIONS:  *  *  , 

1.  Introduce  the  lesson  by  briefly  reviewing  how  air  turns  a*plnwh^efv    Stress  that 
as  air  strikes  a  s Tented  surface  the  air  changes  direction.    Air  bJowing  against*  . 
the  slanted  surface,  therefore,  pushes  or^exer-ts  a  fo^ce  on  that,  s* anted  surface. 

2.  Have  the  students  turn  to  page  215  and  look  at  the  picture.    Ask  the  students  If  / 
they  know  the  name  of  the' pictured  object  (box  kite). 

3.  Share  and  discuss  the  Background  Information  with  the  students. 

4.  Explain  that  in  the  picture  on  page  215  the  wind  is  blowing  from  behind  the  peop-te. 
Relative  to  the  people,  the  kite. moves  upward.  ^The  kite  changes  sideways  motion  to 
upward  motion. 

5.  Take  the  class  out  to  fly  the  box  kite  that  you  have  .ob+ained.    Ask  the  students  to  _^ 
observe  how  the  motion  of  the  wind  in  one  direction  is  changed  to  motion  qf  the 

kite  in  another  direction. 

6.  Discuss  the  following  cjuestions  with  the  students  ,as  they  are  flying  the  kite  or        *  m 
i  Q.  tte^cLassroojn  afjter  they^h^ve  flown  the  kite.  .  *  _. 

1.  Why  is  it  necessary  to  run  into  the  wind  to  start  the  kite  flying?    (so  tha"fc 
air  can  push  against  the  slanted  surfaces  of  the  kite) 

2.  What  keeps  the  kite  from  flying  away  in  the  direction  of  the  wind?    (ffie  sfHng) 

3.  How  does  a  kite  fly?    (wind  hitting  the  slanted  surfaces  of  the  kite  exerts  an 
upward  force  on  the  kite) 

4.  Compare  the  downward 'force  to  the  upward  force  if: 

a.  the  kite  is  falling  toward  the  Earth  (Downward  force  is  greater.) 

b.  the  kite  is  going  higher  (Upward  force  is  greater.) 

c.  The  kite  is  stiii   in  mid-air.     (The  upward  force  and  the  downward  force 
are  balanced. ) 

7.  Extend  the  lesson  if  you  wish  by  having  students  collect  or  draw  pictures  of 
different  kinds  of  kites  for  a  bulletin  board  display. 

DESIRED  LEARNING  OUTCOME:    Describe  how  sideways  motion  is  changed  to  upward  motion 

when  air  strikes  the  slanted  surfaces  of  a  box  kite; 
********** ************************************************** *************************** 

APPLICATION:    Lesson  Cluster  3C-1    Moving  Air  and  Flying  Objects 
Page  T-356/S-221    Airplanes  (50  min.) 

PURPOSE:    Apply  the  concepts  of, force  and  motion  to  the  lift  on  airplane  wings. 


i)  1 1) 
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ADVANCE  PREPARATION:  .       ''.'*-  ' 

Background  Information  7  Put  simply,  an  airplane  'f  I  les  because  It  has  an  upward 
.    .f<?£ce  on  It  greatatffrthan,  or  equal  to,  rts  weight.     If  you  look  at  the  cross  sec- 
tion-of  a  wing,  .you' wr  1 1  see  that  the  top  surf  ace  IS  curved..  Usually  the  bottom 
surface  ts  flat  or  much,  less  curved  tharf  the  top.    As  the  wljig  moves,  the  air 
passHig.pvertctbe  top  Is  for^9d  to  move  faster  than^the  §1  removing  across  the 
bottom.    JhTs  faster-moving  air  exerts  less  pressure.    Thus,  thefe  ts  less  pre- 
sure  on  the  top  of  the  wing  than  on*  ffte  bottom.    If  the8  force  caused  by  this  pres- 
sure'6s  equal  to,  or  greater  than,  the' weight  of  the  plane,  the' pi ane\f I ies. 


"Materia  I  s-- 


Have  the  f6l  lowing 'for  each  student: 

-  straight  pins*  with  heads  -and  ^ong  *  , 

-  scissors **   m .  * 

-  erasers 

-  paper  airplane  from  Appendix  H/pabe-T- 

-  book,  ^ny 

-  paper  >' 

AI so  have:  '  * 


1  model 
tape 


airplane 


,  Duplicate  enough  copies  of  the  paper, pfcane  pattern 
and.  jp^truct  ions  s6**hat  each  silent  wl^rf  have  onp\ 
Obtain  one  or  more'mDdel,  ai  rplanes  for  the  stud§£*s 
,  to  study  .*   Some, of  the  students  nj^y  hefveonbd^l  s/fhtf^ 
-  t^y 'would  be  willing  to  bring  ^to  class.- 

Sv  < 
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Language  Cards/Key  Signs 


ai  rpl ane 
forde 

predict!  on 
upward 

s  I  anted 

balanced  force 
.unbalanced  force 
downward 


dent  if i cat  I  on  Cards 


4 


TEAd)H  f NG  SUGGESj 

1.  Intro^oe  ther  lisson  by  as4ing  the%"^u<Jefhts  how  they  think  airplanes  are  able  to 
My  Have  several  students  respond  to  the  question  to  get  a  general  idea  of  how 
mudffthe  class  a  I  ready  knowfe  about  A  light . 

2.  ^^peview  the  concepts  the  students  have  learned  about  the  pinwheel.N  Stress  that  when 

air  strikes  a  s I anted  surtsro,  part  of  the.  force  of  the  air  pushes  along  the  slanted 
^surface  and  part  i  s,  def  lected . ' 


Have  the  students  read  the  flrdt  four  paragraphs  on  page  221 
phrase. ;  V 


4. 


Teacher  may  para- 
Distribute  the  scissors,  atrplane, patterns,  erasers,  and  pins  to  the  students. 


5.  Have  the  students  read  the  tffredtlons  on  the  sheet  for  making  the  paper  plane. 
Teacher  may  paraphrase.    The  teacher  may  make  a  pl£ne  duMng  class  fbr  demonstration. 

6.  *  Discuss  the  directions  with  them  to  make  sure  that  they  understand  how  to  make  the 

planes. 

7.  Have  the  students  make  the  planes  and  then  comp lete* page  221. 

8.  Discuss  the  motion  of  the  paper  plane  with  the  students  when  they  have  completed 
page  221.    Emphasize  that  they  blew  air  across  the  book  and  the  plane  body  and 

wing  went  up.    This  Is  evidence  that  motion  In  one  direction  caused,  mot  ion  In  another 
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direction.    Have  the  students  explain  the  evidence  i/i  terms  of  force.  '  ' 

9,    Have  the  students^  read  the  first  paragraph  on  page  222. 
10.    Discuss  the  term  lift  with  the  students. 

IK    Have  the  students  read  the  directions  for  the  next  part  of  the  lesson.  Teacher 
may  paraphrase.  ** 

12.  Distribute  the  books  and  paper  strips  and  have  the  students  do  the  experiment. 
Make  sure  that  they  predict  what  will  happen  before  blowing  across  the  paper. 

13.  Have  the  students  read  the  remainder  of  tt>e  page. 

14.  Discuss  the  lesson  with  the  students  using  the  cross^section  of    an  airplane  wing 
shown  on  page  22.    Help  the  students  to^ understand  how  air  rushing  around  a  wing 
produces  lift.  ^ 

15.  Show  the  class  the  model  airplane.    Have^he  students  explain  how  the  airplane  can 
be  made  to  go  up  and  down.     If  you  Have  collected  several  models  let  the  students 
wprk  the  models  in  small  groups. 

16.  Point  out  the  elevators  on  the  plane  to  the  students.  ^(See  Figure  3-2).  When  the 
elevators  are  moved  up  relative  to  the  body  of  the  airplane,  air  strikes  the  ele- 
vators and  pi*shes  the  tail  section  down.  This  causes  the  nose  of  the  airplane  to 
drop.  The  elevators  on  a  wi^ng  arte  adjusted  during  take  off  and  descent.  Be  sure 
to  emphasize  that  air  flow  over  the  elevators  is  another  example  of  motion  in  one 
direction  causing  motion  in  another  direction. 

17.  Assign  the  report  on  airplanes  to  the  whole  class  or  to  a  few  Individuals  as  a 
free-time  activity.    Provide  time  for  the  students  to  share  their  reports  during 
a  later  class. 

DESiRED^LEARNING  OUTCOME:    Describe  how  forces  push  on  an  airplane  win£  to  produce 
***#*#**************^*******^^ 

EVALUATION:    Lesson  Cluster  3C-1    Moving  Air  and  Flying  Objects 

Page  T-368/S-223    Which  Wa?  Wi  I  I   It  Move?    (25  min.) 

PURPOSE:    Evaluate  the  students1  performance  in  relation  to  the  following  objectives: 
0      1.    Describing  changes  in  motion  direction  caused  by  forces  acting  on  the 
curved  surfaces  of  a  plnwheel. 
2.    Drawing  arrowsito  show  the  direction  and  relative  amounts  of  force  push- 
ing on  the  top  \^nd  bottom  surfaces  of  an  airplane  wing. 

ADVANCE  PREPARATION:    Materials  -  Each  student  will  need: 

/    -  paper,  penchs  and,  textbooks 


194 


TEACHING  SUGGESTIONS)         .  -      •  ' 

•x  *  .«  . 

.1.    Have  the  students  turn  to  page  223  and  reafl  through  the  lesson.    Teacher  rrfcy  *  ' 
paraphrase.  '  / 

2.  Be  certain  that  the  students  understand  y*hat  they  are  to  do.  % 

3.  Distribute  the  materials  and  have  the  students  do  the* lesson. 

4.  Gooverthe  students*  responses  with  them  wh^pthey  have  c&mpl^ed  their  work..  If 
you  wish,  let  tfce  students  correct  their  own  papers  to  enable  them  to  evaluate  their 
own  progress.  4  '  ( 

5.  Collectable  papers  so  you  can  evaluate  each'  Individual  *s~  progress.     If  a  student- 
correctly  responds  to  all  or  most  of  the  questions,  you-m^y  assume  that  he  or  she 
has  ^demonstrated  the  objectives  for* the  'cl  uster  and  is  ready  to^go  on  to  the  next 

•  cluster.  -  . 

*******************^***********************^^ 


■  i 
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Level  5  Unit  3  Motion-* 
Part  C  Changing  Direction,  Lesson  Cluster  3C-2 
A.    CLUSTER  OUTLINE  - 


Teaching  Time 

Page 

Teaching  Strategies 

Lesson  Title 

Suggested 

T-374 

Introduct ion 

A  Screw  is  a  Simple  Machine 

35 

m  i  n  • 

T-376 

Development 

Paper  Sp  i  ra 1 s 

45 

m  i  n  • 

•  T-378 

Enrichment*' 

The  Archimedes  Screw 

45 

m  i  n  • 

T-379 

Development 

Wheel  and  tAxle 

30 

mi  n. 

T-380 

Development 

Cranks  Change  Motion 

30 

mi  n  • 

T-381 

App 1 icat ion 

Two  in  One 

45 

mi  n. 

T-382 

Eva  1 uat ion 

The  Nuts  and  Bolts  of  It 

** 

45 

mTn. 

*This 

lesson  does  not  appear  in 

the  student  text. 

*- 

B.  .  MATERIALS:    Add  the  fol  lowin 

g  to  the  Materials  List  on  page  T- 

-371 

-  1  screw  driver 

-  1  large  screw 

-  1  piece  of  wood 

-  example  of  a  wheel  and  axle  (door  knob,  nut  and 

bolt, 

etc 

) 

-  a  hand  drill, 

tricycle  and  clamp  (see  p.  S-230) 

-  1  paper  spi  ra 1 

(see  page  S-231 ) 

INTRODUCTION:    Lesson  Cluster  3C-2    Simple  Machines 

Page  T-374/S-224    A  Screw  Is  a  Simple  Machine  (35  min.) 

PURPOSE:    To  introduce  the  screw  as  a  simple  machine. 

Advance  preparation: 

.  Background  Information  -  Simple  machines  can  change  the  direction  and  the  amount 
of  force.    They  can  also  change  the  direction  and  the  amount  of  motion.  When 
simple  machines  increase  or  multiply  force,  there  Ys  a  corresponding  change  in 
distanceor  motion.    Whatever  is  gained  in  force  exerted  through  a  short  dis- 
tance is  balanced  by  the  exertion  of  a  smaller  force  through  a  longer  distance  - 
a  gain  in  force  balanced  by  an  increase  in  distance.  t       m  J 


Materials  -  Each  student  will  need  -  scissors 

;    '  *  7  unl ined  paper 

-  crayons 

-  tape 

-Also  have  -  1  screw  driver 
*     -  1  screw 

-  1  piece  of, wood • 


I 


LaMua^-Carcls/Key  Signs 


screw 

simple  machine 
incl ined  plane 
mot  ion 
di  recti 


■ion 


Identification  Cards 
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TEACHING  SUGGESTIONS:  ,  -  - 

1.  Begin'the  lesson  by  introducing  or  reviewing  the  terms  simple  machine  ancJ  in- 
clined plane.    You  may want  to  have  student  give  examples  of  inclined  planes  and 
describe  how  they  work.  ' 

2.  Have  the  students  read  the  first  two  paragraph^ofv  page '224.    Teacher  may  para- 
phrase.     '  **  •  * 

3.  Discuss  the  paragraohs  with  the  students  when  they  have  finished  reading.  Make 
sure  the  students  that  a  simple  machine  can  change  motion  in  one  direction  to  motion 
in  another  direction.  r 

4.  Have  the  students  read  the  directions  on  pages  224  and  225.    Teacher  may  paraphrase. 

5.  Discuss  the  directions  with  the  students  making  sure  that  they  understand  what 
they  are  to  do. 

6.  Distribute  the  materials  and  have  the  students  begin  to  work. 

7.  Circulate  among  the  students  providing  help  as  it  is  needed.    Have  the  students 
turn  the  "screw"  they  have  made  as  if  they  were  screwing  it  into  their  desks. 

8.  Teacher  should  paraphrase  information  on  page  225  and  use  the  screw  and  screw 
driver  fajr  demonstration. 

•  r  « 

9.  Hgve  students  answer  the  questions. 

10.     Let  the  students  share  their  responses  as  they  work.  ^  • 


11.    Discuss  the  questions  with  the  students.    Emphasize  that  a  screw  is  a  simple 
machine  made  of  an  inclined  plane  wound  on  a  cylinder,  and  that  screws  change 
motion  in  one  direction  to  motion  in  another  direction. 


DESIRED  LEARNING  OUTCOME:    Be  able  to  describe  how  a  screw  ch-nges  motion  in  one  di- 
rection to  motion  in  another  direction. 
************************************************************ ************************** 

DEVELOPMENT:    lesson  Cluster  3C-2    Simple  Machines 

j     Page  T-336/S-227  -Paper  Spirals  C45  min.)  - 

PURPOSE:    Reinforce  concept  that  a  screw  changes  motion  in  one  direction  to  motion 
in  another  direction. 


ADVANCE  PREPARATION:    Materials  -  Each  student  will  need  the 

-1  scissors 

-  pap6r  spiral  from  Appenr 
dix  I,  pages  T-539  and 
T-540 

-^penci  f 

-  eraser 

-  straight  pin,  long  and 
with  head 
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Lancjuftqe  Cards/Key  Signs 

paper  spi  ral 

change 

motion 

di  rect ion 

clockwise 

counterclockwise 

Identification  Cards 


s  575 


Prepare  copies  of  the  paper  Spiral  from  Appendix  I,  page  T-539  and  540.  The 
pattern  can  be  dittoed  o,r  phptocopled. 

TEACHING  SUGGESTIONS:     .  .    *  *  ^   .  " 

1.  Introduce  the  lesson  by  reviewing  the  effect  of  air  blowing  against  a  slanted 
surface.  ,^  f      ,  .    -  „  *  • 

2.  .Ask  the  students'  to  Vead  the  first  paragraph  on  page  226.    Teacher  may' paraphrase  / 

3.  Distribute  the  paper'spiral  pattern*,  erasers,  penci.ls,  and  scissors  to  the 
students.  *  ,t    u  * 

4.  Have  the  students  read  the  directions  for  the  spirals.  * 

5.  Discuss  the  directions  with  the  students. 

6.  Have  t£e  students  make  „t he  spirals.    Teacher  may  make  one  during  class  for 
demonstration.  '  ^ 

7.  Make  sure  that  the  students  have  correctly  labeled  both  sides  of  their  spirals. 

8.  Distribute  the  pins  to  thfe  students.    Stick  the  pins  into  the  erasers  that  ydu 
passed  6ut  earlier.    Caution  the  students  about  using  the  pins  carefully.  A 

_  7 

9*    Have  the  students  proceed  with  the  lesson  on  pages  226  $nd  227.    Stress  that  they 
should  make  their  prediction^  before  doing  each  experiment. 

10.    Discuss  the  lesson  with  the  students  when  they  have  completed  their  work.  Go 
oper  each  of  the  questions.     If  conflicting  opinions  arise,  have  student  demon- 
strate with  a  pa^r  .spiral  to  find  out  who  is  correct.    Stress  the  comDarkson  of 
Mark*)  and,  Ma  rid  II.    Have  the  students  compare  them  end  the  two  ptnv(heels  that 
they  made  earl  fer.  ,  .  f 

Stress  thSt  when  air  blows  across  a  sjanted^ surf ace  part  of  the  force  is  deflected. 
Also  stress  that  the  experiment  with  the  paper  spiral  provides  additipnal  evidence 
tfyat  motioF)  in  one  direction  can  produce  motion  iivantoher  direction. 

9    "12.    Collect  2nd  store  -the  paper  spirals  for  use  in  Convection  Currents  in  the  Air  on 

page  246.  #    '  '  "\ 

if  > 

DESIRED  LEARNING  OUTCOME:    Ability* to  demonstrate  with  a  paper  spiral  that  motion  In 

*  -  <?ne  direction  ca'uaes^  mot  ion  in  another.  V   *f  • 

****************************************** 


-"ENRICHMENT:*   Lesson  Cluster  *3C-2    Simple  Machines 

*         Page  T-378    The  Archimedes  Screw  C45  min.) 


tfiin 


PURPOSE:    Tp  extend  what  has  been  learned  about  screws  to  the  Archimedes  Screw. 

.     ADVftRCfr  PREPARATION-:  ,  .  *  * 

Backyt'ound  Information  -  Water  enters  the  opening  at  the  lowAr  end  of  an  Archi- 
medes screw.    As  the  screw  is  turned-,  water  fn  the  lower  parpf  etacb  turn  of  the 
coil  gradually  moves  upward  along  a  line  parallel*  to  the  axis  of  the  ^crew, 
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<,When;the  Archimedes  screw  is' furned  the  same  number  of  titnes  as  there  are  turns 
in  the  tubing/  the  water  reactiSs^/fhe  top  of  the  screw. 


Materials  -  Each  parr  of  students  will  need  the  follow-     lanc^^  Cards/Key'  Signs 
ing:  -  ArcrW^aes  screw  - 

-  tubing,  flexible,  dear  .plastic  2m  U  3/4  * 
yards)  long  and  1  cm  (3/8  in.}  in  diameter*  -    Identi  f ication  Cards 

-  2  rubber  bands  #33 

1  cylinder,  plastic,'  4'  cm  xM5.5-cm  (1  £  " 
in.  x  14  in. )  or  rol  I  ing  pit* 

-  \  container,  rectangular,  flat,  such  as  a  shallow  baking  pan 
'   -  1  cup,  paper  or  p[cfstic,  355  ml   CI 2  oz.) 

-  water 

*You  can  purchase  the  clear  plastic  tubtng  at, a  hardWard  or  aquarium  supply  store, 


TEACHING  SUGGESTIONS: 


1.  Introduce  the  lesson  by  expMaining  to  the  students  that  they  are  going  to  learn 
about  a  special  kind  of  screw  that  can  lift  water  caJ  led  an  Archimedes  Screw. 

2.  Explain  to  the  students  that  the  Archimedes  screw  is  named  a.fter  a  Gre&&  scientist 
who  invented'it  over  2200  years  ago.    When  Archimedes  visited  Eg^pt   *  he  saw 
farmers  carrying  buckets  of  water  from  the  Nile  River  to  water  their  fields.  He 
thought  that  there  must  be  an^asier  way  tp  do  the  job.    Archimedes  had  .a  car- 
pentar  make  a  big  screw  that  turned  inside  ,a  wide  tube.    The  screw  carried  water 
up  the  tube  from  the  Nile  to  the  fields.    One  man  turnlrtg  the  screw  com  Id  do  +he 

s  work  of  many  men  carrying  buckets. 

3.  Tell  the  students  that  Archimedes  screws  are  still  used  today  to  lift  water  from 
rivers  and  wells.    They  are  also  used  in  the  Netherlands  to  move  water  from  the 
lowlands  up  to  the  ocean.  * 

4.  Tell  the  students  that  they  can  make  an  Archimedes?  screw.    Then  divide  .them  into 
pai  rs .  \  *  ✓  * 

5.  Distribute  the  materials  to  each  group, 

6.  Have  the  students  put  a  rubber  band  loop  around  one  end  of  th^.  tubing  as  shown 
in  Figure  3-3  and  then  attach  it  to  the  end  of  the  cyMncjer. 


7.  Have  the  students  then  wrap  the  tubing  arQund  the  cy Under,-  making  sure  that^ 
successive  windings  are  close  together.    Have,  them*  use  the  other  rubber  band 
to    attach  the  loose  end  of  the  tubing  to  the  cylinder  using  the  same  kind  of 
loop  as  they  used  before. 

8.  Have  the  students  set  'up  the  equioment  as  shown  in  Figure  *3-4.    The  axis  of  the 
cylinder  must  sloDe  gently  so  that  wate^will  stay  in  the  bottom  of  each  coil. 

9;    Have  the  students  try  to  lift  water  frpm  the  basin  using  the  Archimedes  screw.  " 
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10,    Discuss  the  experiment  with  the  students  when  they  all  have  had  a  chance  to  lift 
water  to  the  top  of  the  Archimedes  screw.  -  Ask  the  students  if  It  makes  a  differ- 
ence which  way  they  turn  the  cylinder  CYes,  the  open  end  at  the  bottom  o.f  the 
coi^  must  dip  in  and  out  of  the  water  I  i  ke  a  scoop.).    Ask  the  students  to  des- 
cribe the  movement  of  the  water  relative  to  the  ground  (moves  upward  at  an  angle). 
Then  ask  them  to  describe  the  movement  of  the  water*  relati  ve  to  the  axis  of  the 
screw  (moves  parallel  to  the  ^xis  of  the  screw). 

*  »  . 

DESIRED  LEARNING  OUTCOME:.  Ability  to  describe  the  movertent  of  water  in  an  Archimedes 

screw  relative  totthe  ground  and  relative  to  the  axis  of 
the  screw. 

**************************************************** 


DEVELOPMENT:    Lesson  Cluster  3C-2    Simple  Machines 

Page  T-379/S-228    Wheel  and  Axle  C3Q  min..l 

PURPOSE:    To-  introduce  the  wheel  and  axle  as  a  simole  machine 

ADVANCE  PREPARATION:    Materials  -  pinwhsels  from  String 

Power  on  page  T—2 19 
-  strtng  from  String  Power 
)  -  concrete  examole  of  a 

wheel  and  axle  Cdoor 
knob,  wEueel  and  axle  of 
of  a  toy  car  or  truck, 
nut  and  bolt,  etc. 1 


TEACHING  SUGGESTIONS: 


Language  Cards/Xey- Signs 

whee  I 

axle 

simole  machine 

pin  wheel         -  * 

I  denti  f  i'catnon  Cards 


6. 


Begin  the  lesson  by  having  the  students  read  the  i ntroductory . paragraph  on 
page  228.    Teacher  may  paraphrase. 


ERIC 


Discuss  the  terms  wheel  and  axle  with  the  students  making  sure  that  they  under- 
stand their  meaning.    You  may  want  to  sketch  a  wheel  and  axle  similar  to  those 
in  the  text  on  the  chalkboard  and  labej  the  wheel  and  axle.    Show  the  students 
an  actual  example  of  a  wheel  and  axle  for  demonstration. 

Have  the  students  read  the  paragraoh  and  italicized  question  at  the  top  of*  the 
second  col umn! 

Distribute  the  prnwheels  and  strings  to  the  students.  Have  students  identify  t 
the  wheel  and  axle  parts  of  the  pinwheel. 

low  enough  time  for  the  students  to  manipulate  the  pinwheel  and  the  string. 

Discuss  the  italicized  quest i on fwi th  the  students.    Yqu  may  wish  to  have  them 
estimate  the  distance  that  the  tips  of  the  'blades  travel   in  one  turn  compared 
to  the  distance  the  string  travels  in  one  turn.    To  do  this  the  students  can 
lay  a  pinwheel  down  and  circle  the  tops  of  the  blades  with  a  string.  They 
can  then  compare, the  length  of  the  string  that  circles  the  pinwheel  and  the 
length  of  striag  that  is  wrapped  once  around  thp  axle. 

Have  the  students  read  and  answer  the  numbered  questions.    Teacher  may  para- 
phrase questions.  J_  
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8.  Let  the  students  discuss  their  resDonse^  with  their  neighbors  as  they  work. 

9.  Discuss  the  students1  responses  with  them  when  they  have  completed  their  work. 
Stress  that  a  small  force  moving  a  great  distance  can  exert  a  larger  force 
moving  a  small  distance.     In  other  words,  the  blades  of  a  pinwheel  must  move  a 
greater  distance  to  wind  up  a  smaller  length  of  stripg.    A  small  force  on  the 
blades  of  a  pinwheel -produces  a  larger  force  on  the  axle. 

DESIRED  LEARNING  OUTCOME:    Ability  to  identify  the  wheel  and  axle  on  a  pinwheel  and 

explain  how  a  smaller  force  moving  a  greater  distance  can 

exert  a  Larger  force  movfng  a  smaller  dTstance. 
***********************^********** **************************************************** 

DEVELOPMENT:    Lesson  Cluster  3C-2    Simple  Machines 

Page  T-380/S-229   Cranks  Change  Motion  C30  min.) 

PURPOSE:    To  introduce  the,  crank  as  a  kind  of  wheel  and  axle.   

Language  Cards/Key  Si<qns 
cranks 
force 
d  i  stance 
circular  motion 
wheel  and  axle 

Iderrti  f  icat  i&ftxCards 


•  tfus  lesson  they  vtll  learn  ahout  a  fund  of  viheel  and 
^    axle  called  the  cranks 


ADVANCE  PREPARATION:    Materials  -  Each  student  will  need: 
\  /  one  paper  dtp  and  a  file- 

*  card 

-  also  have  25-30  addition- 
al paper  cl tps  on  hand 

TEACHING  SUGGESTIONS: 

J.     Introduce  the  lesson  by  revtewtng  the  wheel  and  axle 
vith-  the  students.    Explafn  to  tha  atudents  that  in 


2.  Have  the  students  read  the  paragraph  above  the  first  picture  to  find  out 
how  they  will  make  the  crank. 

3.  Discuss  the  directions  with  the  students  making  sure  they  understand  what 
they  are  to  do.  < 

4.  Distirbute  the  file  cards  and  paper  clips  and  let  the  students  begin  to  work. 

5.  Circulate  among  the  students  providing  help  as  needed. 

6.  Use  pliers  to  help  students  who  have  difficulty  bending  ^he  paper  clips., 

/ 

7.  Provide  sufficient  time  for  each  student  to  manipulate  his  or  her  crank  ancj 
answer  the  first  italicized  question.    Be  sure^that  they  observe  the  edge 
of  the  file  card  from  the  sFde  when  answering  the  question. 

8.  Divide  the  class  into  pairs  and  have  the  students  follow  the  direction  in 
the  paragraph  at  the  end  of  the  first  column  on  page  229. 

i'  •  ■ 
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9.    Another  way  for  the  students  to  observe  tfLe  change  from  circular  to  up  and  down 
motion  is  this: 

.    'a.    Have  them  replace  the  card  wfth.  a  chain  of  three  to  five  paper  clips. 

b.    Now  have  them  hoJ'd  their  cranks  between  their  thumbs  and  index  fingers  so  that 
theT>ottom  of  the  chain  is  at  eye  level.  , 
,  c-  Have  them  slowly'  rotate  their  cranks/    The  bottom  clip  will  move  up  and  down  as 
the  crank  is  turned. 

10,^  Have  the  students  answer  and  discuss  the  numbered  Questions. 

DESIRED  LEARNING  OUTCOME:    Ability  to  describe  the  crank  as  a  Li  nd  of  wheel  and  axle 

,         and  describe  how  cranks  tan  change  circular  motion  to  mo- 
tion that  las^o  antf  down  relative  to  the  ground/ 
******  ***********************^*********************^ 


APPLICATION:    Lesson  Cluster  3C-2  Simple  Machines 

Page  T-381/S-23Q.  Two,  in  One*  (.45  mTnA^ 
_  ~  / 

-PURPOSE:    To  apply  what  has  (Seen  learned  about  simple  machines  to  complex  machines 
that  consist  of  2  or  more  simple  machines. 


ADVANCE  PREPARATION:  Materials 


TEACHING  SUGGESTIONS: 


a  drill,  c !  amp  and  tp - 
eye  I  e  as  p  ictured  on 
page  $-230 


1.  Review  toe  ^\Jt  f  erent  simple  machine's  that  the  studSnts^ 
ha  ye  studied  so  tbsat  they*  will  know  wha^to  look  for 

in  the  pictures.  \\ 

2.  Hay  ^tfxeT  students  read  the  first  paragraph- on  page  230t 


Language  Cards/Key  Signs 

syppl  e  machi  ne* 

force 

wh£ei  and  axle 

crank 

screw 

Identification  Cards 

r 


3.  Teacher  should  write  drill  (A),  tricycle  CB)  and  clamp  (C)  on 'the  board. 
Through  discussion,  manipulation  of  the  3  machines  and  examination  of  the 
pictures  the  class  should  answer  the  first  italicized  question  and  record 
the  answers  on  the  board.    Thenproceed  to  the  next  two  questions.    Most  of 
the  sikjdents^ wi \ I  have  little  difficulty  with  the  brace  and'bit  pictured  in  A 
or  C  clamp  pictured  in  C/   The  tricycle,  I  ike. a  bicycle,  is  designed  to  produce 
a  greater  speed  not  a  greater  force.    A  greater*  force  must,  therefore,  be 
exerted  on  the  pedals  to  turn  the  front  wheel.    The  front  wheel  moves  a  greater 
distance  than  the  pedals  and  exerts  a  smaller  force  relative  to  the  pedals.  The 
handlebar  of  the  tricyc4-^  is  another  wheel  and  axle.    The  two  back  wheels  may 
not  be  whepl  and  axles  because  the  wheels  are  usually  not  attached  rigidly  to 
the  axle. 

4,  Have  the  students  read  and  discuss  the  numbered  questions.    You  may  want  to 
list  the  machines  that  the  students  nafoe  on  the  chalkboard.     If  "possible  the 
students  should  bring  in  smal  I  .machines,  or;  the  teacher  may  do  so.    Set  aside 

an  area  to  display  the  machines  and  ask  the  students  to  name  the  simple  machines 
that  make  up  each  one.       "    .  — 

DESIRED  LEARNING  OUTCOME* :    Ability  to  name  some  simpl.e  machines  inside  complex  ones. 
*************************************************************************************** 
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EVALUATION:    Lesson  Cluster  3C-2    Simple  Machines 

p   Page  T-382/S-231    The  Nuts  and' Bolts  of  It  C45  nun.) 

PURPOSE:    To  evaluate  students'  performance  in  relation  to  the  following  objectives: 
#  1.    Naming  the  simple  machine'to  which  Jthe  bolt  is  related. 

2,  Determine  whether  the  distance-a  nut  moves  towards  the  end  of  a  bolt, 
A        or  the  distanqe  it  moves  in  a  circle  is  greater. 

3,  Naming  the  direction  a  paper:  spiral  will  move  when  a  person  blows  on  it, 

4,  Naming  an  object  tfc^at  can  change  notion  in  one  direction  to  motion  in 
another.  "  . 

ADVANCE  PREPARATION:    Materials  -  Each  student  will  need:- 

'  ."a  nut  and  bolt  as  pictured  on  page  231 

-  a  paper  spiral  as  pictured  on  page  231 
paper  and  penc  i 


TEACHING  SUGGESTIONS: 


¥ 


1,    Have  thQ  students  tyrn  to  page  231  and  read  tb.ro ugh.  the  lesson.    Teacher  may 
paraohrase. 

2,.    Distribute  the  materials  and  have  the  students  do  the  lesson.    Explain  that  they 
may  use  the  materials  as  they  are  used  tn  trie  picture  to  he  I  o  them  find  the  answer. 

3,  'Go  over  the  students'  responses  with  them  when  they  have  completed  their  work.  If 
you  wish,  let  the  students  correct  their  ovm  papers  to  enabla  them  to  evaluate 
their  own  progress. 

*  *» 

4.  Collect  the  papers  so  you  can  evaluate  each  individual's  progress.     If  a'student 
correctly  responds  to  most  of  the  questions,  you  may  assume  that" he  or  she  has 
demonstrated  the  objectives  for  the  cluster  and  i£  ready  to  go  on  to  the  next 
cluster, 

************************************************************* *****************^ 
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*  *    *  .  Level  5    Unit  3  Motion 

Part.C    Changing  Directions.  Lesson  Cluster  3C-3 

a.  Cluster  outline  *  a 


Page 

Teaching  Strategies 

Lesson'  Title       '  .  J 

Teaching  Time 
Suggested 

T-388 
T-390 
T-392 
T-394 
T-396 
T-397 
T-398 

Introduction 
'\ f)t  roduct  ion 
Development  . 
Enr  ichment* 
Oeve  lopnjent 
App I ication 
Eva  1  uat  ion 

'  -  Wheel  s  That  Tolich 

Using  Gears 

The  Pu  I  ley*    ~  1 

More  Pu  1  leys 

Wheels  That  Don't  Touch 
,   A  Bicycle  System  - 

Know  Your  Machines 

60  min.* 
45  n\in. 
45  min. 
45  mi  n. 
30  mi  n . 
30  min,, 
'30  min. 

*Th4s  lesson  does  not  appear  in  the  student  text, 


B.  MATERIALS: 


Add  the  following  to  the  Materials  List  on  page  T-384: 
-a  inodel  of  2  gears  working  together  (as  on  page  233') 
-a  model  of  a  gear  system  (machine,  toy^  clock) 
-10-speed  bipycle 


F I LMSTRIP  INFORMATION: 


Filmstrip  Set  VI  i,  Place  an<5  Motion  and  XV,  Relative 
Motron  are  approrpaite  f6r  use  in  this  unit. 


INTOROUCTION:    Lesson  Cluster  3C-3    Motion  and  Machines 

Page  T-388/S-232    Wheels 'That  Touch  (60  min.) 


RJRP0SE: 


Introduce  gears  as  simple  machines  and  re-inforce  the  concept  that  a  s/nall 
force  moving  a  large  distance  can  cause  a  large  fqrce  to  move  a  smaj I 
distance. 


ADVANCE  PREPARATION:    Materials  -Each  pair  of  students  — 

will  need:'  * 
-sc  i  ssors ,  <pa  i  r 
-a  circle, «10  cm  in  dia- 
meter as  a  model  for 
■    tracing,  their  own  card- 
#  board-circle.    A  jar  I  id,  s 

roll  of*masking  tape  or 
cardboard  form  may  be  used. 
-1  pencil  with  an  eraser 
*  H  nai I  with  f lat  head 

-2  15  cm  squares  of  corrugated  cardboard 

You  may  wish  to  put  1  set  of  materials  together  in  advance  to  show  the  class  the 
completed  wheel.    Also  have  a  mod&f  of  2  gears  working  together  (toy,  machine, 
clock)  J%  *  m 
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TEACHING  SUGGESTIONS:  -  , 

'         .  '  -     .     '  '    \  * 

1.  Introduce  the  lesson  by  asking  the  students  to  think  of  machines  haviiuj  wheels 
that  touch.    Some  students  may  bevfamilia'r  with  gears  in  building  setf£  or  t 
wind-up  toys, .clocks,  or  watches.** After  a  brief  discussion,  tell  the  students 
that  they  are  'going  to  learn  about  these  kinds' of  ''wheel's. 

2.  Have  the  students  read  the  directions  for  the  activity  on  pages  232  and  233. 

r  3.    Dfscuss  the  directions  with  the  students.    Stress  the  need  to  get  the  nail  or 

*   brad  as  close  to  the  center  of  the  circlets  possible,  for  best  results.  If 
*       you  have  a  J ready-made  one  show  the  students  f i n i shed -mode I . 

4*.    DJvi'de  the  class  rnto  groups  of  two  and  distribute  the^  materia  I  s.    fciave  them 
begin  making  the  wheels. 

5.  After  the  wheels  are  prepared,  have  the  students  proceed  with  the  activity. 
Explain  that  one  studertts  can  concentrate  on  turning  the  wheel  with  the  -penci I 
while  the  other  counts  the  pencil  turns.    Stress  tha*K  the  pencil  should  always' 
be  kept  in  the  sa^e  position  whije  the  wheel^  is  turning. 

6.  Discuss  with  the  class  the  number  of  pencil  turns  it  took  to  turn  the  wheel  one 
'  turn.    You  may  wish  to  chart  the  results  on  the'cha  I  kboard . 

7.  Assess  the  enthusiasm  of  the  students  a<t  this  point.     If  they  are  'tired  you  may 
♦  wish  to  have  them  continue  with  the  remainder  of  page  2*5$  ahother  day.  >  •% 

8.  Have  the  students  read  column  one- on  page  233.    The  teacher  may  paraphVase  the 
directions  anti  demonstrate  the  procedure  for  the  class. 

9.  Complete  the  lesson  by  reading* and  answering  the  questions  in  column  two.  Use 
the  model  of  gear.s  to  deftonstraTe^how  2  gears  work  together.  ^ 

10.  Make  sure  the  students  understand  that  shen  gears  or  wheels  are  touch-w*§<  one 
turns  clockwise  and  the  ottoer  turns  counterc lockw i se. "^Emphas Lze  that  gear 

„  systems  may  be  used  to  change  direction,  and  to  increase  force  or  distance. 

Gear  systems  can  apply,  a  small  force  over  a  large  distance  to 'exert  a  large 

force  over  a  small  distance. 

* 

DESIRED  LEARNING  6utC0ME:    Ability  to  determine  the  number  of  revolutions  a  small 

wheel  makes  in  turning  a  large  wheel  one  revolution, 

*   v*  determine  the  direction  that  bne  wheel  will  turn  when -the 

direction  of  the  otlrer  wheel   is  known,  and  describe  how, 

to  use  gears  to  increase  toroe,  and  speed  or  distance* 
*******************************************  **************^**************#***#**lr 


INTRODUCTION:    Lesson  Cluster  3C-3  .Motion  and  Machines 
Page  T-390/S-234    Using  Gears  (45  min.) 

PURPOSE:     Introduce  gear  systems. 

ADVANCE  PREPARATION    Material  I  <-m6e L  of  a  ^ear  sys+Qm  ■ 


Language  Cards/Key  Signs 
gears         '  motion 
clockwise  direction 
gear  system     force  J 
counter  c lockw I se 
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TEACHING  SUGGESTIONS:  *  V 

1.  Introduce  the  lesson  by.having  the  students  tell  about  thilr  experi ences  with 
gear  .systems  -in  toys  and  machines.  Use  the  model  of  a  gear  system  to  demonstrate 
how  gears  move. 

-     -  r        \  .  r 

2.  Have  students  read  introductory  paragraph  and  study  the  pictures.-  Xeacher  may 
paraphrase  and  use  the  model  for  clarification. 

n  •  . 

Explain  to  the  students  that  they  wi  I  I  be  uSing  two  gear  systems  to  artswer 
questions.     Emphasize  that  in  the^  second  gear  system,  gears  D  and  E  are  rigidly 
connected;  one  gear  cannot  turn  with6ut  turning  the <pther. 

Have  the  students  read  the  page  and  answer  the  questions.    This  may  be  done  as 
a  class  di  scussion. 

.  - 

Emphasize  that  when  one  gear  turns  another,  they  go  in  opposite  directions.  The 
third  gear  in  a  series^  goes  in  the  same  direction  as  the  first  gear.    .  ^t  may  ^elp 
to  sketctr^series  of  *fGyc  or  six  gears  on  the  chalkboard  to""  show  this  'relation- 
ship, v  ; 

Stress  that  dismal  I ^force  moving  through  a  large  distance  can  exert  a  large 
force  through  a  small  distance,  '* 

*  . 

You  may  also  wish  to  develep  a  bulletin  board  of  pictures  of  machines  that  are 
made  of  gears  and  wheels.    Most*  local  car  dealers  have .brochures  with  pictures 
ot  transmi ssions  and  other  auto  parts.'  -Pictures  of  bulldozers,  power  shovels, 
and  other  power  equipment  that  contain  wheels  and  gear  systems  may  be  found  in  * 
"toagazine  and  newspaper  advertisements. 

You  may  also  want  to  have  students  draw  pictures  of  gear  systems  of  a  real  or 
imagined  machine.     Stress  that  they  do  not  have  to  draw  teeth  on  the  gears. 
They  need  only  draw  arrows  to  indicate  the  direction  of  rotation  of  each  of  the' 
gears.  ^ 

DESIRED  LEARNING  OUTCOME: v  Abi I ity  to  determine  the  direction  gears  will  turn  in*  a 

«  gear  system  if  the  direction  of  one  gear  is  known. 

************************************^^ 

A* 

DEVELOPMENT:    Lesson  Cluster  3C-3   Motion,  and  Machines 
Page  T-392/S-235    The  Pul ley  (45  min. ) 


PURPOSE: 


To  extefnd  the  concept  of  simple  machines  by  introducing  the  pulley,  and 
to  demonstrate  that  a  small  force  moving  a  large  distance  can  exert  a 
large  force  through  a  small  distance, 


PREREQUISITES:    Abi/lity  to  measure  in  cm. 

^ADVANCE  PREPARATION:  Materials  -2  sticks  each  about  30  cm 
♦  long  (pieces  of  a  broom 

handle  would  be  fine) 
-rope,  about  3  m  long 


Language  Cards/Key  Signs 
pu  I  ley  a$\e 
force  weight 
frame  di  rect ion 

wh&el 

prediction 
pu  I  ley  system 
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TEACHING  SUGGESTIONS: 

t  \  * 

1.  Select 'three  students,'  A,  B,  and  C,  to  do  the  demonstration* that  is  pictured 

,    on' page  235/    Before  the  demonstration  the  class  should  predict  whether  student 
A  can  pull  students  0  and  C* together*    Make  sure  that  the  students  wear  gloves 
to  prevent  rope  burn.,  -   

2.  Have  one  of  the'tliree  sjudents  tie  the  end^of  the  ropevjx>  one  of  the  sticks. 
Check  to  make  sure  the  rope  is  secure. 

3.  Have  the  other  two* students  loop  the  rope  around  the  sticks  as  illustrated. 
Before  they  actually  test  the  system,  have  Student  A  gently  p*ufl  the  rope 
several  times  as  .the  other  students  put  just  a  smal I  amount  of  force  on  the 
system.    Make  sure  the  Students  B  and  C  hold  their  sticks  parallel  to  each 
other. 

4.  Have  the  students  test  their  predictions,  and  then  discuss  or  not  thei  r 
predictions  were  correct,                     t    \                          /  ( 

Have  the  students  read  the  remainder  of  page  235  to  fihd^ut  how  to  take  the 
'  measurements.    You  may  choose  one  student  to  measure  the  distance  between  * 
Students  B  and  G  and  one  student  to  measure  .the  50  cm  for  Student  A. 

6.  Discuss  the  measurements  with  the  students,  when  they  have  completed  this  part  of 
the  lesson.    Be  sure  that  the  students  understand  that  the  small  force  exerted 

4*f**Student    A  over  a  large  distance  exerts  a  \hrge  force  on  the  sticks  ovep  a 
short  distance.  0 

7.  Have  the  students  read  page  236  and  answer  the  numbered  question.    Teacher  may 
paraphrase.  ;  •> 

8.  *  Discuss  the  lesson  with  the  students.    Stress  that  each  of  the  loops  of  rooe 

around  the  stick  acts  I  rke  a  pulley.     Helo  students  compare  the  demonstration 
with  the  block  ancftackle  pictured  on  page  236.    Stress  that  the  puljey  \s  a* 
common  simple  machine.     It  is  a  device  that  changes  the  amount  or  direction  of 
forces/ 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  identify  a'pulley  as  a 

simple  machine  that  can  change  the  direction  of  a  force 

and  permit  a  small1 force  moving  a  large  distance  to  exert 

..  .  a  larger  force  moving  over  a  smaller  distance. 

****** ************************* ******************** ***************************** ******^ 

♦  '  \ 

ENRICHMENT:    Lesson  Cluster  3C-3    Motion  and  Machines 

'     Page  T-392/S-        More  Pul  leys  (45  min.V 

PURPOSE:    To  further  extend  the  concept  of  pulleys  by  comparing  several  pulley 

systems  for  force  and  distance,  and  to  introduce  the  terms  fixed  pulley, 
movable  pulley,  and  block  and  tackle.    We  recommend  this  activity 'for 
students\who  can  deal  with  more  challenging  tasks.    The  lesson  may  be 
simplified  by  only* bui Iding  the  3  pulleys  and  comparing  them  to  a  simpler 
pu I  I ey. 

V  ^ 
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ADVANCE  PREPARATION: 


Materials  -  paper  clips 
*   '  -washers, 

thread  or  fishing  1 ine 


Language  Cards 
pul ley 

fixed  pul ley 
movable  p~ul  ley 
block  and  tackle 
di  stance ' 
force' 


Instructions  for  Making  a  Pulley  System  '  , 

Place  the  spools  on  the  board  so  that  their  centers  are 
about  10  cm  (4  in.)  apart.    CSee  picture  A,,  page  T-396). 
Put  a  naii  I  through  the  center  shaft  of  each  spool  and 
hartoner  the  nails  into  the  board.    The  spoils  shoul'd  be 
free  to  spin.    Draw  an  arrow  on  the/ end  of  each  spool  from 
the  center  shaft  to  the  rim.    Stretch  a  rubber  band  over  the 
spools.    Turn  one  sdoo!  to  make  sure  the  other  spool  wi-l  I  turn.     If  you  have 
difficulty  making  both  wheels  tarn,  try  using  other  rubber  bands  until  both 
spools  torn  easi ly . 

Collect  the  paper  clips  and  washers.     If  you  are  uaable  to  obtai n  washers  you  may 
use  other  small  objects  with  a  20-50  g  mass  (weighing  1  oz.-2  oi.">.    Jteke  sure, 
however,  tfiat  any  objects  you  choose  can ^be  easily  attached  to  a  line  or  paper 

CMPCut  monofilament  thread  or  fishing  line  into  sections  so  that  each  gro^up  of 
three  will  have -two  pieces  10  cm  (4  in.)  long  and  one  piece  60  cm  (24  in.)  long. 
For  each  group,  package  the  three  pieces  of  thread  or  Iftie,  two  paper  clips  and 
a  washer.  ^  "* 

TEACHING  SUGGESTIONS: 

1.  Introduce  the  lesson  by  explaining  to  . 
the  students  that  they  will  be  making 
three  pulley  systems  to  compare  changes^ 
in  force 'and  distance. 

2.  Provide  an  area  for  those  students  do- 
ing the  activity  to  work.     If -a  num- 
ber of  students  are  invol  ved,,  di  vide 
them  into  groups  of  three  and  dis- 
tribute materials. 

3.  Have  'the  students  attach  a  washer  to 
the  paper  clib  and  line  as  shown  in 

,  Figure  3-5. 


^        Figure  3-5.  Washer.  Paper  CUp~and  Line  Assembly 


4,    Let  th£  students  in  each  group  take  turns  holding  the  unattached^end  of  the 
line  to  feel*~the  amount  of  force  pujling  downward.*  .If  spring  scales  are  * 
available,  have  the  students  measure  and  record  the  force. 

5..    Have  the  students  m&ke  a  fixed  pulley*and  tape  it  to  the  bottom  of  a  desk,  as 
shown  in-Figure  3-6.  *  *   ■  . 


?  -  Figure  3-6.  Fixed  Pulley  Attached  to  Desk 

6.  .  Explain  to  the  students  that  the  fixed  pul  ley' they'  have  made  from  a  paper  clip 
will  act  as  a  pulley  wheel..  Further  explain  that  i-t  is  called  a  fixed  pulley 
ecause  it  remains  in  the  same  position. 

iave' the  students  make  Pulley  System  1  as  shown  in  Figure  3-7. 


Figure  3-7,  *Pulley  System  I 


8.    Explain  to  the  students  that  in  the  pulley  system,  the  long  line  is  separated 
into  two  sectiohs  by  the  fiked  pulley.    The  line  section  that  connects  the 
'washer  to  the  fixed  pulley  (left  line  section  in  Figure  3-7)  is  called  a  support 
^  line  section  because  it  supports  the  washer. 
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10. 


11. 


•12. 


Ask  the  students  to  move  the  Rasher  up  by'p^llirfg  down  on  the  opposite  end  of 
the. line.    Provide  enought  time  for  all  students  to  try  thf%. 

Ask  the  students  if  they  think  tfce  force  needed* to  lift  the  washer  has  changed, 
(Theoretically,  the  amount  of  force  should  not  change,  b,ut'due  to  friction  the 
actual  force  required  increases.)  ' 

Have  the  students  measure  th<§  change  in  distance.    One  student  should  move  the 
free. end  of  the  line  4  cm,  whi  le. another 'student  measures  the  distance  the 
washer  travels  (4  cm).    Students  should  di^cover'that 'the  distance  the  washer^ 
travels  is  equal  to  the  distance  they  pull  the  line. 

Have  the- students  make  Pulley  System  U,  as  shown  in  Figure  3-8.    To  prevent 
the  line. from  tangling,  one  student  should  hold  a  pencil  between  the  line 
sections. 


Figure  3-8.  Pulle$  System  II 


s 

'  13. 


Explain  to  the  students ^that  the  paper  clip  attached  to  the.  washer  serves  as  a 
movable  pulley.    Have  the  students  pull  down  on- the  loose  en<J  of  the  line,  then 
challenge  them  to  explain  why  the  paper  clip  can  be  cal led.a"moVable*pul ley. 
'  (ft  can  move  up  and  down.)  >  r\    *  , 


14. 


15. 


16.' 


ERLC 


,  Explain  to  the  students  that  when  two  or  more  pulley  wheel's,  connected  with  rope 
online  are  used  in^a  pulley  system,  the  system  is  called  a  block  and  tackle.  By 
making  Pulley  Syftem  II,  they  have  constructed  a  block  and  tackle. 

Ask  the  students  how  many  support  lines  are  in  Pulley  System  II  (two,  the  two 
lines  on  the  left  in  Figure  3-8).     If  students  have  trouble  identifying  the 
support  line  sections,  ask  them  which  line  sections  are  attached  to,  and  support* 
the  washer.  p  , 

Have  the  students  take  turns  puj>l  i  ng  .the'  loose  end  of  the  line  to  fee  I  the  force 
needed  to  lift  the. washer.     If  spri nc^  sea les  are  available  have  the  students 
measure  and  record  the  force. *  Theoretically^  only  ha f f  as'much  force  is  needed 
to  lift  the.  washer  .as  compared  to  Pulley  System  I.    Actually  the  force  needed  is 
more  than  half  due  to  fricfion.  * 
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Let  the  students  in  each  group  take  turns  holding  the  unattached  end" of  the 
line  to,  feel  the'amouat  of  force  pulling  downward.'  If  sprijig  scales  are  • 
available,  Have  the  students  measure  and  record  the. force. 

Have  the  students  make  a  fixed  pulley  and  tape  it  to  the  bottom  of  a  desk,  as 
shown  in  Figure  3-6. 


Figure  3-8.  Fixed  Pulley  Attached  to  Desk      #    '  " " 

Explain  to  the  students  that  the  fixed  pul  ley  they  ha*»  made  from  a  paper  clip* 
will  act  as  a  pul  ley  wheel  .    Further  explain  that  it  is  cal  led  a  fixed  pul  ley 
because  it  remains  in  the  same  position. 


Have  the  students  make  Pulley  System^as  shown  in  Figure 


Figure  3-7f  Pulley  Syste^I 


Explain  to  the  .students  that  in -the  pu)  ley  system,  the  long  line  is  separated' 
into  fwd  sections  by  the  fixed  pujley.    The  line  section-that  connects  the 
washer  to  the  fixed  pulley  (left  line  section  in  Figure  3-7)  is  called/^  support 
line  section  because  It  supports  the  washer. 
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9. 


11. 


12. 


Ask 
the 


the  students  to  move  the,  washer  up  by  pulling  down  on  the  opposite  end  of 
'line.  .Provide  enought  time  for  all  students  to  try  this.  ' 


10.    Ask  the  students. if  they  think  the  force  needed  to  lift  the  washer  has  changed, 
^Theoretical  ly,  the  amount-  of  force  should  not  change,  but  due  to  friction  the  " 
actual  force  required  increases.) 


Have  the  students  measure  the  change  in  distance.    One  student  should  move  the 
free  end  of  the  line  4  cm,  while  another  student  measures  the  distance  the 
washer  travels.  ('4  cm)-.    Students  should  discover  that  the  distan.ce  the  washer 
travels* is  equal  to  the  distance  they  pull  the  line.  , 

Have  the  students  make  Pulley  System  I  I ,  as  shown  in  ffgure  3-8.    To  prevent 
the  line  from  tangling,  one  student  should  hold  a  pencil  between  the  line 
sections. 


13. 


\ 


Figure  3-8JPulley  System  II 


Explain  to  the  students  that  the  paper  clip  atfeched  to,  th£  washer  serves  as  a 
movable  pulley.    Have  the.  students  pull  down  on  the  loose  end  of  the  line,  then 
chal lenge  'them  to  explain  why  the  paDer  clip  can  be  6a\  led  a  movable  pulley. 
(It  can  move  up  and  down;)  ,  ✓ 

14.  Explain  to  the  students  that  when  two:or.more  pulley  wheels  connected  with  rope 
or  line  are  used  in  a  .pulley  system,  the  system  is  called  a  block  and  tackle.  By 
making  Pulley  System.  II,  they  have  constructed  a  block  and  tackle.  j 

15.  Ask  the  students  how  many  support  lines  are  in  Pulley  System  II  (two,  the  two 
Thnes  on  the  left  in  Figure  3-8).     If  students  have  trouble  identifying  the 

support  line  sections',  ask  them  which  Ijne  sections  are  attached  to,  and  support, 
the  washer. 


16. 
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Have  the  students  take  turns  pulling  the  loose  end  of  the  line  to  feeT  the  force 
needed  to  lift  the  washer.     If  spring  scales  are  available  have  the  students  . 
measure  and  record  the  force.    Theoretically,  only  half  as  much  force  is  needed 
to  lift  the  washer  as  compared  to  PuHey  System  I.    Actually  the  force  needed  is 
more  ttfan  half  due  to  friction. 
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17.  tfave  one  student  in  each  group  pull  the  loose  end  *of  the  lpne^4  cm,  while 
another  student  measures  the  distance  the  washer  travels  (2  cmO.    Have  the 
students  repeat  this,  moving  the  loose  end  of  the  line  a  different  distance 
each  time.    The  students  should  conclude  -that  the  washer  wil  hjnove  phe-ha  I  f 
'ifhe  distance  the  line  is  pulled. 

18,  Discuss  this  part  of  the  lesson  with  the  students,  having  them  compare  both 
pulley  systems,  Pulley  System  ,  which  (las  a  fixed  pulley  wheel  an$  one  support 
line  section,  chan  change  the  direction  of  a  force  and  6an  change^motion  in* one 
direction  to  motion  in  another  direction.  *PuH ley  System  II,  which  has  a  fixed 
pulley  wheel,  a  movable  pulley  wfieel,  and  twb'suppbrf.  line  sections,  not  only 
can  change  the  direction  of  force  and  motion,  but  can  also  change  the  amount 

of  force  and  corresponding  distance  or  motion. 


19*    Have  the  students  predict  changes  , 
in  foi;ce  and  distance  in  a  pul  ley  * 
'system"  having  three  supporting 
I ine  sections .  ; 

20.  Have  the  students  make  Pulley  System  III,, 
as  shown  in  Figure  3-9,  to  test  their 
predictions.    To  prevent  the^  line  from 
tangling,  students  skotfife^old  pen- 
cils between  the  line  sections. 

21.  Have  the  students  again  measure  changes 
in  force  and  distance  needed  to  move 
the  washer.    Theoretically,  it  takes 
about  one-third  the  force  to  move  the 
washer,  but  it  is  necessary  to  pull  the 
line  three  times  the  distance  that  the 
washer  moves.  .  , 

22.  Discuss  the  lesson  with  the  students. 
%         Remind  the  students  that  in  Pulley 

Systems  I  I  and  I  I  I  they  had  to  thread 
line  around  the  paper  clips  more  than 
once.    Explain  that  in  most  blocks  and  ^ 
tackles,  pulley  wheels  are  added  so  that 

a  I ine  or  rope  wi I  I  ga  over  each  wheel   _  ^ 

only  once.    Stress  that  when  suDport 

line  sections  and  pul  ley- wheels  are 

added  to  a  blocfc  and  tackl^,  less 

force  is  needed,  but  over  a  greater 

distance.-  \ 

DESIRED  LEARNING  OUTCOME:.   The  students  should' be  able  to  identify' a  fixed  pulley 

wheel,  a  movable  pulley  wheel,  and  a  bl6ck  and  tackle. 
****************************************^ 


Figure  3-9.  Pulley  System  HI 
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DEVELOPMENT:    Lesson  C I  ust^r  3C-3    Motiorf  and  Machines 

Page  T-396/S-237    Wheels  That  Don't  Touch  (30  mln.) 

PURPOSE:    To  extend  the  concept  ,of  simple  machines  by  introduxing  pulley  systems 
with  belts  and  chains. 


-2  spools,  suph  as  from 

Language  Cards/Key  Signs 

thread;  must  be  of  2  dif- 

pu1 1 ey  system  * 

ferent  sizes 

belts                   *  - 

-2/ffiai  Is,  6^8  cm  #(2i  in.- 

chains 

Jp,in» )  long  1 

force 

-1  rubber  band,  size  #33 

direction 

-1  board,  .10  cm  x  20  cqn 

motion 

(4  in.  x  8  in. ) 

speed 

-1  hammer 

-1  felt  tipped  pen  to  mark 

spools 

* 
\ 

TEACHING  SUGGESTIONS: 

1.    Begin  the  lesson  by  having  the  students  read  the  first  two  paragraphs  on  page 
237. 

2*    Ask  the  students  if  they  have  ever  seen  machines  in  which  pulleys  with  ropes, 
•   chains,  or  belts  are  used.    Some  students  may  be  fam-i  I  iar  with  the  belt  on  a 
sewing  machine,  a  fan  belt  in  a  car  engine,  or  a  bicycle  chain'. 

3.    Show  the  class  the  pulley  system  you  have  made  and  name  each  part.    Point  out 
the  arrows  used  as  markers.         -  * 


'4.    Have  a  student  turn  the  appropriate  spool  on  the  demonstration  pulley  system, 
whiie  the  remainder  of  the  class  responds  to  the  related  italicPjed  questions. 
If  several  pulley  systems  are  avi  lab  le,  have  small  groups  reafiiBWugh  the 
.directions  and  answer  the  questions.    During  discussion  the  gro^^jcan  compare 
r8safts.  1 

*i$  '*      *  '  * 

6.  .Have  th,e  students  read  the  numbered  questions  at  the  bottom  of  the  pag$.'  Then 
discuss  the  directions  with  the  students  and  indicate  whether  they  should  make 
or  draw  a  pulley  system.  ' 

7?    Discuss  the  students1  responses  with  them  when  they  have  completed  their  work. 

8.    Conclude  the  lesson  by  asking  students  how  the  pOj ley  systems  in  >pictures-A  and 
B  can  change  the  direction  and  the  speed  of  motion*.    Make  sure'that  the  students 
understand  that  in  picture  A  the  pulleys  go  in  the  satfie  d i rection 1 - i n  picture 
B  they  go  in  opposite  directions.    Also,  the  smaller,:6f  the  two  pulleys  in  each 
picture  makes  more  revolutions  than  the  larger  pulley.^.  ' 

DESIRED  LEARNING  OUTCOME;    The  students  should  be  able  to. identify  the  direction 

spools  tyil  l/turn  in  puil.ey  systems  with 'Crossed  and 

uncrossed  bands  and  explain  that  if  the  smaller  of  two 

wheels  in '  p  pulley  system  makes  one  complete  revolution, 

the  larger  wheej,  makes  less  than  one  revolution. 
*******************************^*******************^ 
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APPLICATION:    Lesson  Cluster  3C-3    Motion  and  Machii 

Page  T-397/S-238    A  Bicycle  System  W$  min.) 

4 

PURPOSE:    To  apply  what  the  students  have  learned  about  pulley  systems  to  a  bicycle 
pu I  ley  system* 


ADVANCE  PREPARATION:    Materials  -1  10-speed  bicycle' 
TEACHING  SUGGESTIONS: 

1.    Have  the  students  read  the  introductory  paragraph  on 
page  238  and  identify  parts  of  the  pul ley  system  in  the 
picture* 


Language  Cards/Key  Signs 

pu I  I ey  system 

bicycle 

cra|k 

belt  < 
chain  s 


2.  Using  the  10-speed  bicycle  in  the  classroom  ask  the  students  to  count  the  number 
6T  teeth  on  "the*  sprocket  wheels  and  then  predict  how  many  times  the  back  wheel 
wit  I  turn  if  the  pedal  makes  one  complete  turn. 

i+  * 

3.  ?   Have  the  student  test  their  predictions.    >Have  several  students  lift  the  back 

wheel  while  another  students  slowly  turns  the  pedal.    You  may  have  to  exert,  a 
*  slight  pressure,  on  the  back  wheel  to  stop  .it  from  spinning  after  the  p;adai  has 
made  a  sorrtplete  turn. 

4.  Have  a  student  demc&S'trate  how  to  shift  gears  while  one  student  turns  the  pedal  % 
and  other  students  lift  up  the  back  of  the  bicycle.   *Each  time  the  student  shifts 
gears,  have  pther  students  describe  what  is  happen|rfg\ 

fi  , 

•"DESIRED  LEARNING  OUTCOME:    The  students  should  be  able^to  explain  how  a  bicycle 

'system  changes  speed  or  disiancg  of  motion  and  count  tr 

number  of  revolutions  the  sjjafch  Sprocket  wheel  makes  wl^er 

large  sprocket  wheel  makes %ne  Complete  turn, 
**N***********************************^*********************f *************************** 

EVALUATION:    Lesson  Cluster  3C-3    Motion  and  Nfechines    ^   ,  i 


Page  T-398/S-239    Know  Your  Machines  (3(fmin<) 


KjRPOSE:    To  evaluate  the  students1  performance  in  relatior^to  the  following  objectives: 

1.  Inferring  the  direction  a  gear  and  a  pulley  wheel  will  turn. 

2.  Calculating  the  number  of  turns  a  large  gear  will,  make  if  a  smaller  gear 
makes  a  known  number  of  turns. 

3.  Identifying  the  gear  to  which  a  motor  should  be  attached  to  increase 
force;  identifying  the  pulley  wheel  to  which  a  motor  should  be  attached  t 
to  increase  speed  or  distance. 

*  4.    Listing  the  names  of  pictured  machines. 
5.    Estimating  how  far  an  object  connected  to  a  pulley  system  would'move  if 
f  a  person  pulled  the  end  of  the  rope  a  known  distahce.  ( 

TEACHING  SUGGEST rONS: 

\.    Have  the*. students  turn  to  pages  239  and  240  and  read  through  the  lesson.  Teacher 
may  paraphrase. 

2.  Be  certain  that  the  students  understand  what  they  are  to  do  and  theri  let  them 
answer  the  questions. 

3.  Go  over  the  Students1  responses  with  them  when  they  have  comp leted  their  work. 
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You  may* want  the  students  to  correct  their  own  papers  to  enable,  them  to  evaluate 
their  own  progress*  ,  * 

4.    Collect  the  papers  so  you  can  evaluate  each  individual's  progress.     If  a  student 
correctly  responds  to  most  of  the  questions,  you  may"  assume  that  he  or  she  has 
demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the  oext 
cluster. 

*****************************************^^ 
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,    '  •     Level*  5  Unit  4  Matter  and  Energy 

Part  A  Transfer  of  EnQrqy^  Lesson  Cluster.  4A-1 

X 

A.    CLUSTER.  OUTLINE 

-  -  ■  i  ■ 

s 

Page 

^Teaching  Strategies 

Lesson  Title 

V 

Teaching  Time  - 
Suggested 

T-410 
. T-411 

T-412'  . 

T-413\ 

T-414 

T-416 

T-417 

T-418  * 

Introduction  * 
Development  %^ 

Enrichment 
■  Development* 
^  Development 
. Development 
Appl ication  * 
Eva  1  uatjoru. 

Energy  Transfer 

frtn rlnr tfir^  And  Insulators 

/ 

Some  Do,  Some  Don't  , 
Conduction 

Connection  Currents  in  the  Air 
Connection  Currents  in  Liquids 
.Room  Ai  r  Currents 
Energy  Movements 

30  min. 

Part  1  35  min. 
Part  2  35  min. 
30  min. 
25  min. 
50  min, 
30  min. 
30  min. 
min.  r 

* 

NOTE:    Enrichment  lesson  is  hot  optional.^ 

4 

B.    MATERIALS:    Add  th&_ fol lowi ng  to  the  materials  list  on  page  T-407 

-  1  hot  p late 

-  1  sauce  pan                  ,  >■ 
f                       -  1  can  of  soup  or  water 

1  supply  of  £ot  and  cold  water,  about  2  cups  of  each 

V 

INTRODUCTION: 


Lesson*  CI uster  4A-1    Conduction  and  Connection 
Page  T-410/S-243    Energy  Transfer  (30  min.) 


PURPOSE:    To  review  or  introduce  the  concepts  of  energy  giver,  energy  receiver, 
and  energy  transfer.  •  % 


ADVANCE  PREPARATION:  Materials 


^hot  p  f  ate  * 
sauce  pan 
soup  .o£_wafer 


TEACHING  SUGGESTIONS: 
1 


z. 


Jntroduce  the  unit  by  explaining  to  the  students  that 
in  this  unit  they  <aYe*goi  ncf  to  learn  more  about  how 
matter  and  energy  are  related.    Review  the  terms  matter 
and  energy* 

Have  the  students  read  the  title  of  Parf  A  and  look 
at  the  picture  dh  page  242.-  Explain  that'  in  this 
part' they  are  gaing  to  find,  out  tore  about  energy 
transfer.     *  1         •  v 


Language  Cards/ Key  Signs 


matter 
energy 

energy  transfer 
energy  giver 
energy  receiver 
connection 
conduction 
object  ^ 
process 

Identi  f ication  Cards 
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Have  the  students  read  the  title  of  the  first  lesson  cluster  on  page  243.  Tell 
the  students  that  they  are'first  going  to  study  energy  transfer  by  'conduction 
and  convection.  „  ^ 


3. 


4.  Ask  the  students  read  the  first  two  paragraphs  on  page  243  tp  review  or  find  out 
what  the  process  of  energy  transfer  is.    Teacher  may  paraphrase.  * 

5.  Use  the  hot  plate,  pan  and  soup/water  to  demonstrate  the  energy  transfer  that  *is 
explained  in  the  lesson. 

6.  Be  sure  that  the  students  can  distinguish  between  energy  givers  and  receivers  and 
understand  that  a  change  in  an  object,  is  evidence  of  energy  transfer.    Make  sure 
the  students  understand  that  energy  givers  and  receivers  are  objects,  while  energy 
transfer  is  a  orocess.         .  *  5 

7.  Have  the  students  read  the  remainder  of  page  243  and  answer  the  questions.  Teacher 
may  paraphrase.  ' 


8. 


Dis,cuss  the  questions  with  the  students.    Write  the  headings  Energy  Giver,  Energy 
Receiver  and  Evidence  of  Energy  Transfer  on  the  chalkboard.    Ask  a  student  to  go 
to  the  board  and  list  the, energy  and  energy  receiver  in  the  soup-warming  system. 
Ask  another  student  to  write  a' phase  that  describes  the  evidence  of  energy  transfer 
in  the  system^    Have  other  students  follow  the  same  procedure  for  the  soup7COoling 
system.*   Draw  arrows  between  the  energy  givers  and  energy  receivers  listed  on  the  . 
board  t6  i nd i cate' energy  transfer. 


DESIRED  LEARNING  OUTCOME: 


The  students  should  be  able  to  identify  the  energy  givers 
and  energy  receivers  in  systems  and  to  6esccitoe~ changes  in 
objects  as  evidence  of  energy  transfer.      \  \  ' 


****************************************^^ 

DEVELOPMENT:     Lesson  Cluster  4A-1',  Conduction  and  Convection  -  ' 

Page  J-4 1 1/S-244    Conductors  and   Insulators  (35  min.  -  35  min.) 

PURPOSE:    To  review  or  introduce  the  concept  of  conductors  and  insulators.  * 


PREREQUISITES: 
/ 

ADVANCE  PREPARATION 


Ability  to  i dent i fy"  conductors  and  insulators  in  electrical 
These* concepts'  are  introduced  in  unit  4  of  the  fourth  grade 
If  the  students  66nqt  have  these  prerequisites  they  should 
One  of  this  lesson. 

Each  pair  of  students* wi  I  I  ne§d  the 
following  for  Part  One  of  lessdn: 

-  1  flashlight  battery,  sfize  D,  1.5 
vo  I  ts  > 

-  1  f lashl ight  bulb,  sfze  13 

-  2  wires,  aluminum,  uninsulated, 
20  guage,  on  10  cm  long  and  the 
other  5  cm 

-  ^asking  tape 

-  scissors  '  ■» 

-  pencil,  with  eraser 

-  paper  clip 

-  ruler,  plastic 


systems^ 
level . 
dp  Pa  rt 


Language  Cards/Key  SEgns 
conductors 
i  nsu I ators 
energy 

energy  giver 
energy  receiver 
energy  transfer  •  ;• 

I  den?  i  f I  cation  Cards 
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Materials  for  Part  Two  -  battery,  I  ight  bulb  and  10  cm  o*f  wi  re  as'  in  Pgrt  One 

-  1  metal  ruler 

-  1  plastic  drinking  straw 

•TEACHING  SUGGESTIONS:  j 
Part  One 


J.  .  Divider  students  into  pairs  and  d  i  stri  bute'  materia  I  s  . 

2.    Have  students  follow^these  directions  and  answer  the  question: 

Use  one  battery,  one  bulb,  two  wires,  sand  tape  to  make  a  tester.  Connect 
the  objects  the  w,ay  that  the  objects  in  picture  A  are  connected: 


.1 

tape 


J 


Find  out  if  your  tester  works.    Touch  the  wijres  togetf^r.    Th^\ulb  should  light. 
If  your  tester  does  nof  wprk,  check  tt»  wires.    Make  sure  that  th'e  wires  are  tight- 
ly connected.1    If  the  testeV  svtill  does  not  work,  the  bulb  may  be  dead.    Try  a  ?% 
new 'bulb.    When^the  tester  wo-rks/  you  are'ready  toerxtest  different  kinds  of  matter 
tfith  it.   -You  can  find  out' which  kinds  of  ma'ttar/are  conductors  of  electricity  and 
which  kinds  are  insulators.    Use  a  pencil  wiv^tiy^R  eraser,  a  paper  clip,  a  plastic 
ruler,  a  metal  washer,  and  paper.    Test,  each  oBject  by  putting  it  between  the 
ends  of  the  two  wires.    First  test  tjie  pe?$i  I .    Test  each  kind  of  matter  in  the 
pencil  separately.    Test  the  part  that  holds  th&  eraser.    Place  the  end  of  one 
wire  on  one  side  of  it  and  the  end  o^f  the  other  dJiVe  on  the  other  side. 
Picture  B  shows  you  how  to  arrange' the  objects. 
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Be  sure  that  both  ends  of  the  wire  touch  the  part  of  the.penci  I  that  you  are 
testing.    Js  the  part  of  the  pencil  that  holds  the  eraser  a  conductor  a  con- 
ductor or  an  insulator.?    A.    Conductor.  '  * 
What  kind  of  matter  is  it  made'  ©'f?    B.    foetal  >  * 
N^w  test  the- point  of  th'e  pencil. 
Is*  it  a  conductor. or^an  insulator?    C.  Conductor 

What  kind  of  matter  isTt  made  of?    D.    Graphite  '  . 

Test  the"  colored  part  of  the  pencil.    Then  test  the  eraser  and  the  sharpened  part 

next  to  the  point. 

Which  parts  are  conductors?    E.  None. 

Which  parts  are  insulators?    F.    Colored  part;  era'ser;  sharpened  part. 
-What  kind  of  matter  is* each, part  made  qf?  G. 

Test  the  other  objects.    Test  them  in  the  same  way.    Find  out  if  theV  are' con- 
ductors or  insulators.    G.    Coloured  part:  paint. 

-  * ^  Erase>:  rubber.  \ 

Sharpened  part:  wood. 

1.  Name  some  'kinds <of  matter  that  are  good  conductors  of  electricity.  * 
Metals;  matter  that  has  some  metal  in  it. 

2.  Narre  some,  kinds  of  matter  that  make  good  insulators; 

Wood;  paint;  rubber.  -  \ 

3.  What  woul'd  you  know  about  matter  that  makes  the  bulb  hight  brigjitly? 
%       Excellent  conductor;  probably  pure  metal  \  — 


Pa  rt-*Two 
— if  


1.  Introduce  th^  lesson  by  reviewing  the  concepts  bf  energy  gi^yer,  energy  receiver, 
and  energy  transfer.  Be  sure  ^tudents  remember  that "energy  gi vers  and  receivers 
are% objects,  whereas  energy  transfer  is  a  process. 

2.  Have  the  students  read  the  first  paragraph  on  page  244. _   Teacher  may  paraphrase. 


3.  Discuss  the  terms  conductor  and  insulator  with  .the  students,  making  sure  thai 
they  understand  the  meanings  of  the  terms*. 

4.  Hate  the  studeTits  read  the  rest  of  the  les9on*and  answer  the  questions.  Caution 
them  to  observe  each  of  the  pictures  carefully.    Use  the  materials  to  demonstrate 

.  what  the  lesson  describes. 

5.  Discuss  the  first  question  with  the  students.    Ask  them  how  they  know  the  wire  is 
a  conductor.  .Be  sure  that  understand  that  thre  lighted  bulb  is  evidence  that 
energy  transferred  through  the  wire  from  the  battery. 

6.  Discuss  the  questions  relating  to  pictures  B  and  C.     Be  sure  students  understand 
that  in  picture  B  the  lighted  bulb  is  evidence  b*f  energy  transfer  between  the 
battery  and  the  bulb  through  a  conductor  (the  wire)/^afnd  that  the  unlit  bulb  in 
picture  C  is  -evidence  that  no  energy  tr^pSf erred  from  the  battery  to  the  bulb  be- 
cause the  plastic  straw  is  an  insulafbr. 

7.  .Have  the  ^students  discuss  the  numbered  questions  at  the  end  of  the  lesson.  Ask 
students  tor  ftame  other  materials  of  which  Maria'ssoup  pan  could  have  been  made. 
Ask  them  if  6eat  energy  would  have  been  transferred  in  the  soup-warming  system  if 
a  non-metal Ijc  cooking  pot  had  been  used. 
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Language  fcards/Key  Signs 


conductors 
i  nsul ators 
predict 

I  dent i  f  i  cat  ion  Cards 


DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  distinguish  between  con- 
ductors and  insulators. 
********************* ********** ************************* ***************************** 
■  -  * 

ENRICHMENT:    Lesson  Gl uster  4A- 1    Conduction  and  Convection 
Page  T-412*  Some  Do,  Some  DonTt  (30  min.) 

PURPOSE:  To  provide  further  practice  in  distinguishing  between  conductors  and  in-  , 
sulators.  This  lesson  does  not  appear  in  the  student  text.  This  lesson  ■ 
should  be  done  following  (2)  Conductors  and  Insulators. 

-  »  V  ^   

ADVANCE  PREPARATION:    Materials  -  Each  pair  of  students 
-  will  need : 

-  1  f lashl ight  battery,  • 
size  D,   1 .5  v 
,     -  1  f lashl ight  bulb, 
*        size  13 
v  -  10  cm  of  al uminum, 

uninsulated  wire,  20  gauge 
*   *  — '  -  1  set  of  conductors  and 

*  '  -  insulators  such  as  metal 

A       •  and  piastre  spoons.,  chalk, 

.    paper  clips,  paper,  rubber  ,    •  « ^ 

M    bands,  metal  washers, 

string,  aluminum  foil,  ~  : 

penci  Is.  ^  •  t 

Refer  to  Teaching  Suggestions  in  Part  One  of  previous    lesson  for  '^i  recti  ob^.; 
on  making  the  battery  system.  * 

TEACHING  SUGGESTIONS:  .  »' 

1.  Introduce  the  lesson  by  reviewing  the  concepts  qf  cqc^uctors  and' f  nsul  ators . 

2.  Draw  a  three-column  cb^rCon  the  chal  kboardo  L&bel  the  first  column  "Objects," 
the  second  colurtfn  "Conductor,"  and  the.  third  column  "Insulator."    List  the  <, 
objects  in  one  of  the  sets  that  you  have  collected  in  the  first, column  of  the  ■ 
chart  on  the  board.    Ask  the  students  to  predict  which  of  the  ^objects  are  con- 
ductors and  ^hich  are  insulators.    PUce  a  check  in  the  proper  column  on  the 
board  as  they 'give  their  responses,    Sfc^e  the  chart  so  that  the  students  may 
later  check  the  accuracy  of  ttfeir  predictions. 

3.  Explain  to  the  students  ihat'they  are  going  to  test  theTir  predictions. 

4.  .Divide  the  class  into  groups  erf  two.  ?  .  . 

* 

5.  Distribute  a  set  of  objects-,  a  battery,  a  bulb,  a  piece  of  paper,  and  a  pencil 
to  each  pair  of  students.. 

\  ' 

6.  Ask  the  students  to  list  the  objects  on  the  paper.. 

7.  Tell  the  students  that  after  they  test  each  object  they  are  to  write  either  "con- 
ductor" or  "insulator"  beside  each  object  listed  on  their  papers. 

8.  Have  the  students  begin  to  test 'their  objects  and  record  their  results. 

\ 
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9.    Refer  the  students  to  the' chart  on  the  chalkboard.    Have  them  determine  which  of 

"n^»rKPr-  n!  were.CQrrec+-    Have  them  write  "yes"  by  correct  prediction?  and 

no    by  incorrect  predictions. 

10.    Ask  the  students  to  name  the  cc>nductors  in  their  pol  lections  of  objects.  List 
the  conductors  on  the  chal kboar<|| . 

1h    Ask  the  students  to  name  the  conductors  in  their  collections  of  objects.  Most  of 
them  will  probably  be  able  to  figure  out  that  good  conductors  of  electricity  are' 
-  made  of  *or  contain  metal'.  •  '  - 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  distinguish  between  elec- 
trical conductors  and  insulators  by  testing  them  in  an, 
electric  ci  rcuit. 

*******«»##»#######***^^ 

DEVELOPMENT:    Lesson  Cluster  4A-1    Conduction  and  Convection 

Page  T-413/S-245    Conduction  (25  min.  )  ' 

PURPOSE:    To*  introduce  the  term  conduction. 

ADVANCE  PREPARATION:    Material  -  container  of  hot  water 

"  container  of  cold  water 


Language  Cards/ Key  Signs 
conduction • 
insulators 
energy  giver 
energy  receiver 
energy  transfer 

I  dent  \f  i  caticfn  Cards 


TEACHING  SUGGESTIONS:  J 

0 

1.  Ask  the  students  to  read  the  first  two  paragraphs  of 
the  lesson  on-  page  245  to  find  out  what  conduction  is. 
Teacher  may  paraphrase. 

2.  Make  sure  the  students  -understand  that  conduction  is 
the  transfer  of  energy  through  or  along  a  conductor 
from  an  energy  giver  to  an  energy  receiver.    Use  the 

'    hot ^  and  cold  water  to  demonstrate  the  transfer  of. 

energy  as  described  i-n  paragraph  one.  1  •• 

3.  Have  ti?e  students  read  the  rest  of  the  lesson  and  answer  all  the  questions. 
Teacher  may  .paraphrase. 

4.  Discuss  the  italicized  questions  with  the^students.    Then  ask  the  students  how 
electricity  travels  from  power  plants  to  their^homes.    You  might  -aSk  them  to  trace 
the  power  lines  from  school  to  the  power  plant  or  3  nearby,  transformer  station. 

Be  sure  the  students  , re  I  ate  the  concept  of  energy  giver  to  the  power  plant  and 
the  concept  of  energy  receiver  to  their  homes.    Ask  the  students  where  they  think 
electricity  would  be  transferred  ifrthe  power  lines  at  a  power  plant  touched  the 
towers  (t€>  the  ground).  ■ 

5.  Qi^cuss  the  numbered  questions  with  the  students.     I f H  they  have  difficulty  in  think- 
ing of  examples  of  energy  transfers,  suggest  that  they  think  about  home  appliances. 
Ask^he^tudents  how  such  appliances  as  toasters  and  refrigerators  provide  evi- 
dence transfer  from  power  lines  to  the  appliances. 

DESIRED  LEARNING  OUTCOME*.  The  Students  should'be  able  to  describe  conduction  in  terms 

of  the  transfer  of  electricity  from  a  power  plant  to  their 
^  homes. 

*********************** ***************^***********************************^^ 
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'  DEVELOPMENT:    Lefeson  Ci uster  4A- 1    Conduction  and  Convection  r 
Page  T-414/S-246    Convect4op  Currents  in  tho^Air  (50  min.) 

PURPOSE:    To  extend  the  concept  of  energy  transfer  to  convection  currents. 


ADVANCE  PREPARATION:    Materials  -  Each  group  of  three  stu- 

v  dents  will  need: 

i  *  -  1  p.aper  spiral  from 

"Paper  Spirals"  on  page 
T-226 

-  1  $ma  I  I  I  amp- 
You  will  a  I  so  need: 

-  2  erasers /  cha I kboard, 
1                              ^*-with  chalk  dust 

-  1  hot  plate,  120  Yplts 

-  1  si  Ide\>r-ftTroSTrTf>^  *. 


TEACHING  SUGGESTIONS: 


projector 


Language  Cards/Key  Signs 
cohvection  " 
energy  transfer 
conduction 
convection  current* 
clockwise  / 
counterc lockwi  se 

Identification  Cards 


Ask  the  student?  to  read  the  first  two  paragraphs  on  page  246  to  find  out  how 
energy  can  be  transferred  by  convection  currervts.    Teacher  may.  paraphrase. 


i  The  stuc 


2.  Be  sure  the  students  understand  that  convection  is  a  process  by  which  energy^, 
transfers  through  moving  matter,  or  convection  currents,  and  that  moving  air  can  • 
be  a  convection  Current.     If  the  students  are  not*gd'ing  to  do  the  experiments  on 
page  246,  refer  them  to  page  227  of  MOTION  now.    Then  Gontl'nue  with  suggestion  IK  * 

3.  Divide  the  class  into  groups  pf  3.  „ 

4.  Have  the  students  read  through  the  rest  of  page  246.  to  find, out  what  they  are  going 


5. 
6. 


to  do. 


Emphasize  the 


ution  on' page  246  With  the  stutients. 


Assign  each  gra5up  to  one  of  the  small  -lamps  sat  up  around  the  room  and  distribute 
a  spiral  to  each  group.  '  •  \, 

7.  Have  the  groups  begin  to  work.    Remind  them  toanswer  all  the  italicized  questions 
on  page  246.  ^  v 

8.  Discuss  their  results  with, the  students.         •  '  - 


9.    Collect  and  stor£<  the  paper  spirals*  for.use/in  lesson  6,  Room  Air  Currents,  on 


page  249. 

10.  Ask  the  students  to  read  the  first  paragraph  on  page  247.    Teacl^r^ay  paraphrase. 

11.  Turn  on  the  projector  and  have  a  student  clap  the  two  cha  I  k-f  i  I  ledierasers  in  the 
beam  of  light.    Be  sure  that  the  erasers  are  clapped  in  a  di  recti  on \away  from  where 


the  students  are.  ' 


.  ~-i — 


12.    HeTp  the  students  to  relate  the  motion  of  the' chalk  dus,t- particles  to  energy  trans- 
fer through  convection  currents  in  air.  . 


ERLC 


221 


€01 


13.    Have  the  students  rdad  the  rest  of  column  1  on  page  247  and  column  2  as  far  as 
the  numbered  quest ijpns%                *  s 

Ask  a  s+uden+/,+°  claP  +he  erasers  over  the  cold  hot  plate.    Have  the  students 
^escribe  the  motion  of  the  dust.  7 


\ 


X 

Language  Cards/Key  Signs 


convection  currents 
I iqui  ds  ' 

Identification  Cards 


15.  Turn  on  the  hot  plate.    While  it  is.  heating,  go  over  .the  Caution  on  page  247  with 
*  the  students. 

16.  Ask  a 'Student  to  clap  the  erasers  above  the  heated  hot  p/ate.    Then  turn  off  the 
'   *  hot  plate.  ->t  v  v 

17.  Discuss,  the^  ital  ici  zed  questions  in  column  2. 

18.  Discuss  the  numbered  questions  with  the-students .  -  You  may  wish  to  have  the  stu- 
dents take  turns  going  over  to  the  chalkboard  to  diagram  the  systems  that  they 
tested.  i 

t  *  > 
s  DESHRED  LEARNING  OUTCOME:    The  students  should  be  able  to  describe  evidence  of  cp* 

vection  currents  in  air. 

************************ **^^ 

t     DEVELOPMENT^    Lesson  Cluster'4A-1    Conduction  and  Con\tection 
*  ^  ^     ^age  T-.4I6/S-248    Convection  Liquids    (3ft  min. ) 

*   PURPOSE;    To  extend  the  Concept  of  convection  currents  in  liquids. 

ADVANCE .PREPARATION:  '  Materials  -  4  jars,  glass,  identical 

,   ,    946  ml   (32  oz.) 
r  food  coloring,  red, 
;  b i  ue,  or  green 

*l         -  1  e  cards  : 

*  /-^felt-tip  pen,  black 

-  TEACHING  SUGGESTIONS: 

1/    Ask  th**  students  to  turn  to  page  248.  * 

2.     Introduce  thg  lesson  by  explaining  to  the  students  that*  i rr  this  lesson  they  are 
^  going  to  observe  convection  currents  in  -liq|ids  instead  of  in  air. 

3/   Have  the  students  read  through  page  248  to  find  out  about  the  experiments  that  you 
are  going  to, do  for  them.    Teacher  may  paraphrase. 

4.  Gatbe'r  the- students  around  the  table  where  you  have  set  up  the^materials. 

5.  Adtf  te/i^$lraps  of  food  coloring  to  one 'of  the  jars  of  cold  jwater.    Place  a  wet 
file  cafeffover  the  jar  of  uncolored  cold  water  and  invert  it  over  the  jar  of 
colored  water.    Ask  a  student  to  pull  "out  the  card. 

6.  Have  the  students  observe  and  discuss  the  mixing  that  takes  place  for  five  minutes. 
;Then  set  the  jars  aside.  ? 
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7.  Add  ten  drops  of  food  coloring  to  the  jar  of  hot  water.    PJace^a  wet  file  card 
over  the  jar  of  uncolored,  cobl  water  and  bwert  it  over  the  jar  of  colored 
waterV    Ask  a  studenf,to  pull  out  the  cardV\ 

•  * 

8.  Have  the  students  observe  and  discuss  the  mixing  that  occurs  for  five  minutes. 

9.  Discuss  the  numbered  questions  with  the  "students.    Help  them  to  understand  that 
the  rpovement  of  food  coloring  in  water  is  eyidence  of  convection  currents.  Em- 

'  phasfze  that  energy  can  be  transfer  red  *thro!3gh  moving  matter. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  tq^ describe  evidence  of  con- 
<  vectlon  currents  In  water. 

**************************************^ 

APPLICATION:    Lesson  Cluster  4A-1    Conduction  and  Convection 
Page 'T-417/S-249    Room  Air  Currents  (30  min.) 

PURPOSE:    To  apply  energy*  transfer  by  convection  to  the  circulation  of  air  in  a  room. 


ADVANCE  PREPARATION:  Materials  -  paper  and  pencil  for 

each  student 

-  paper  spirals  from 
"Paper  Spirals"  page  - 
T-226 

^  -  string 

'    -  scissors  j. 

-  thumbtacks 


Language  Cards/Key  Signs 


convection  currents 
ai r  currents 
heat  energy 
predict 

I denti f ication  Cards 


Cut  five  pieces  of  string  of  varying  lengths  from 
30  ^cm  to  60  cm  (1  ft.  to  2  ft.).    Make  a  small  h6le 

in  the  top  of  each  spiral  and  poke  one  of  the  strings  through  it.    Knot  the  end 
of  the  string.    Loop  the  other  end  of  the  string  around  a  thumbtack.    Letter  the 
paper  spirals  from  "A"  through  "E."    Make  the  letters  large  enough  so  that  they  ; 
can  be  read  from  a  distance.    Locate  p I  aces  .around  the  classroom  where  the 
spirals  may  later  be  hung  so  that  they  can  turn  freely.  ^ 

TEACH \$G  SUGGESTIONS: 

1.  Have  the  students  read  the  first  column  on  page  249  as  far  as  the  nekt  to  last 
paragraph  to  find  out  how  they  are  going  to  use  paper  spirals  to  determine  whether 
or  not  there  are  convection  currents  in  the  classroom. 

2.  Tell  the  students  where'the  spirals  will  be  hung.    Also  show,  them  the  paper  spirals 
that  you  have  lettered.      *     %  . 

3.  Make  a  chart  on  the  chalkboard.    Write  the  headings  "Where  Hung"  and  "Predicted 
Motion"  across  the  top.    Write  the  letters  "A"  through  "E"  down  the  left  side. 
Have  the  students  give  you  brief  phrases  that  descri be  .where  each  spiral  will-  be 
hung  to  fill  in  the  first  column  of  the  chart.    Then  ask  them  to  predict  the  mo- 

^fion  of  each  spiral.    Record  their  predictions  on  the  chart. 


4  retribute  the  paper  and  pencils.  Remind  the  students  to  record  only  the  letters 
>      on  the  spirals  that  turn  and  the  direction  in  which  they  turn  on  their  papers. 
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5.  Hang  up  the  paper  spirals.    Provide  time  for  the  students  to 'observe  the  spirals 
and  record  their  observations.       *>  . 

6.  Discuss  the  italicized  questions  in  the  first  column  on  page  249  with  the  students. 
Record  whether  their  predictions  were  right  or  wrong  on  the  chart.  ^ 

7.  Be  sure  the  students  understand  that  a  turning  spiral  is  evidence  of  convection 
currents. 

8.  Have  the  students  do  the  rest  of  page  249. 

9.  Discuss  how  air  travels  in  the  classroom  and  the  questiohs  in  the  second  column 
'on  page  249.    Help  the  students  to  understand  that  warm  air  rises. 

DESIRED  LEARNING  OUTCOME:    The  students  should  b£  able  to  describe  the  circulation  of, 

of  air  in  the  classroom  in  terms  of  convectidn  currents. 

************************^ 

EVALUATION:    Lesson  Cluster  4A-1    Conduction  and  Convection 

Page  T-418/S-250    Energy  Movements  (35  min.)  ^ 

PURPOSE:    To  evaluate  the  students1  performance  in  relation  to  the  following 
objectives:  w 

1.  Distinguighi ng  between  conductors  and  insulators* 

2.  Identifying  the  energy  giver,  energy  receiver,  and  conductor  in  a 
.  conduction  system. 

'  3.     Indicating  the  relative  motion  of  a  convection  current. 
4.     Indicating  the  direction  of  movement  in  a  c'ortvect ion  current. 

TEACHING  SUGGESTIONS: 

* 

1.    Have  the  students  turn  to  page  250  and  read  through  the  lesson.    Teacher  may 
'  paraphrase. 

,  *2.    Have  the  students  proceed  with  thejasson  when  you  are  certain    that  they  under- 
'    \  stand  what  they  are  to  do.  - 

3.  Go  over  the  response^  with  the  students  when  they  have  completed  their  work.'  You 
,         may  wish  to  let  the  students  ocrrect  their  own  papers. 

4.  Collect  the  papers^j^  that  you  can  evaluate  each  individual's  progress.  .  ii  a 
student  c^j^FFfresponds  to  all  or  most  of  each  ^question,  you  may  assume  that 

%        he  or  she  has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  tin 
to  the  next  cluster. 

****************************^ 
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Level  5-  Unit  4  Matter  and  Energy 
Part  A  Transfer  of  Energy.  Lesson  Cluster  4A-2 
A.    CLUSTER  OUTLINE 


rage 

i 

i eaon i ng  oTraiegies 

Lesson  i i t I e 

Teaching ,Time 
Suggested 

T-424 
T-426 
T-427 
T-425 
T-428 
T-429 
•  X-430 
T-431 

Introduction 
•  Introduction 
— Development 
Enrichment- 
Development 
Development 
Ifcppl  i  cat  ion 
Evaluation  ' 

,Water  Waves 

Making  Waves  With  Rope 

Reflected  Waves 

More  Reflected  Waves    -  *v 

Crossing  Waves 

Wave  Shapes 

Wave  Speed 

Waves 

40  min. 
35  mln. 
35  min. 
35  mln. 
35  mln. 
40  mln. 
45  mi  n. 
40  min.^ 

NOTE:    Enrichment  lesson  Is  not  optional . 

* 

B.    MATERIALS:    See  materials  1  tst  on  page  T-421. 

INTRODUCTION:    Lesson  Cluster  4A-2    Wave  Motion 

Page  T-424/S-25L*  Water  Waves  (40  min.) 


PURPOSE:    To  introduce  the  concept  that  waves  are  disturbances  that  travel  through 
matter  that  does  not  travel .  "  ; 

ADVANCE  PREPARATION:    Background  Information  -  When  a  file,card  is^put  Into  one  end  of 

a  container  of  water,  the  water  where  the  card  enters  Is  dis- 
turbed.   Energy  Is  fiecess^y  to  produce  the"dlsturb3tice.  The 
disturbance  sets  up  waves  that  travel  throughout  the  container 
of  water.    The  waves,  or  disturbance  trave I s ; Mhe yjrter  do6s"nof. 
This  can  be  demonstrated  by  floating  a  piece  faf  paper  on 'the  sur- 
face of  the  water.    The  paper  tends  to  move  up  and  down- but  tt 
does  not  travel  acrbss  the  surface  of  the  we^er.    The  student 
may  have^ the  impression  that  water  moves  In  the  direction  of  a 
wave  from  yafchlng  waves  breaking  on  a  shore.    However,  *n, 
4  shallow  water  at  a  shore,,  there'  Is  not  enough  water  to  fill  out 

the  wave  forms,  so  the  waves  break  up.    In  deep  water,  waves 
move  forward  In  a  vertical  oval,  buf  the  water  does  not  travel 
forward.    Knowledge  "of  waves  Is  valuable  to  science.    The  study 
of Jight,  color,  lasers,  radio,  television,  and  radar  all  are 
based  on  that  knowledge. 


Materials  -  Each  group  of  3  students !  ti  need:        '  # 

-  watersupply  1    -  ^ 

<  -  L 'clear  pTastic  container,  8  cm,  x  17  cm.x 

.     •         **4  cm,  (3  3/16  in.  x  6  3/16  In.  x  .1  5/8  in.) 
v    -  1  index  card ' 

-  1  sheet  of  white  paper,  21.5  cm  x  28  cm 
(8  1/2  In.  x  11  in.) 

-  scissors  '  *  * 

* 

-  penci I  ;  ' 

-  1  metric  ruler  . 

-  1  2.5  cm  x  2.5  cm  (1  In.  x  1  in.)  square  of 
white  paper  * 


Language  Cards/Key  Signs 


water  waves 
waves 

wave  motion 
di  sturbance 
energy 
matter 

Identification  Cards 


[E^HING  SUGGESTIONS^ 


1.    Introduce  the  lesson  by  telling  the  students 'that  they  are  first  going  to  in- 
vestigate water  waves.    Ask  the  students -to  describe  waves  they  have  seen  in  lakes 
or  i-n  the  ocean. 

2/  Teacher  should  paraphrase  the  introductory  paragraph. 

3.  Divide  the  class  into  groups  of  three., 

4.  Have  the  students  read  page  251  to  find  out  how  they  ,a  re  going  to  experiment  with 
water  waves.    Teacher  may  paraphrase  the  directions  and  demonstrate  the  procedure 

^   i f  necessary. 

5.  Emphasize  with  the  students  that  before  they  do  each  part  of  the  experiment  they 
"should  be  sure  that  the  surface  of  the  water  is  smooth  and  undisturbed. 

6.  Have  the  students  begin  to  work-    Remind  them  to  answer  all  the  questions. 

7.  Discuss  the  questions  with  the  students.    Help  them  to  understand  that  it  is  the 
waves  that  move  forward,  not  the 'body  of  water. 

DESIRED  LEARNING  OUTCOME:  The  students  should  be  able  to  describe  waves  as  dis- 
"   ,  turbances  that  can  travel  through  water  that  does  not 

t  ra  v  e  I  *  s 

INTRODUCTION;    Lesson  C) uster  4A-2    Wave  Motion.  '  . 

Page  T-4K/S-252*  Making  Waves  With  Rope  (35  mln.) 

PURPOSE:    To  reinforce  the  concept  that  waves  are  disturbances  that  travel  through 
-  matter  that  does  not  travel . 


ADVANCE  PREPARATION:  Materials. 


1  clothesline  or  other 
rope,  3m  (10  ft. )  , 
3  pieces  of  ribbon  or 
yarn,  30  cm  (Mt.)  each 


Language  Cards/Key  Signs 


waves 
energy 
solid 

Identification  Cards 
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TEACHING  SUGGESTIONS:  ' 

1.  Introduce  the  lesson  by  explaining  to  the  students  that  waves  can  travel  through 
sol  ids 'such  as  rope  as  well  as  through  liquids,  / 

v.  L 

2.  ^ave  the  students  read  page  252  to  find  out  how  they  are  going  to  investigate  the 
travel  of.  waveis  through  rope.    Teacher  may  paraphrase.  ^ 

3.  Ask  students  to  tie  the  three  pieces  of  ribbon  or  .yarn  on  the  rope  equal  distances 
apart.  ?  Have  another  student  tie  one  end  of  the  rope  to  a  doorknob  or  other  steady 

object.  ■  . 

-  * 

^4.    Have  the  students  gather  around  the  rope  so  that  they^oTTcan  easily  see  it,  Cau- 
tion them  to  observe  both  the  ribbons-tied  to  the  pdpe  as  sell  as  the  rope  itself. 

5.  Ask  a  student  to  move  the  free  end  of  the  rope  up  and  down  as  many  times  as  nece- 
ssary for  the  students  to  complete  their  observations. 

6.  Discuss  the  italicized  questions  with  the  students.    Then  dTscuss  the  numbered 
questions. 

DESIRED  LEARN  I NG "OUTCOME :    The  students  should  be  abie-to  descri be  "waves  as  distur- 
bances that  can  travel  along  a  length  of  rope  that  does 

not  trave I .  * 
********** ************************************************** 

■       •  '  "  7 

DEVELOPMENT:    Lesson  Cluster  4A-2    Wave  Motion 


Page  T-427/S-253    Reflected  Waves  (35  min.) 
PURPOSE:  /To  extend  the  investigation  of  waves  to  reflected  waves ^ 


ADVANCE  PREPARATION:    Materials,  -  Each  group  of  3  students 

vt)  I  I  need: 

-  water  supply 

'  .  -  1  clear  plastic  con- 

tainer (same  as  first 
lesson) 

-  1  f i le  card 
„  i -    1  -  1  metric  rulQr 


Language  Cards/Key  Signs 


reflected  waves  j 
properties 

I'den  t  i  f  i  cat  ion  Cards 


TEACHING  SUGGESTIONS:  . 

1.  Explain  to  the  ,students  that  they  are  going  to  investigate  reflected  waves. 

2.  Have  the  students  read  the  two  introductory  paragraphs  on  page  253  to  find  oat 
.  what  reflected  waves  are.    Teacher  may  paraphrase* 

3.  Have  the  students  read  the  rest  of  page  253  to  find  out  how  they  are  going  to  in- 
vestigate reflected  waves. 

4.  Divide  the  cUss  into  groups  of  three. 

5.  Have  the  sti/Senl^-do^tbe  lesion  and  answer  the-questions .    Remind  the  students  to 
use  the  pictures  on  page  253  to  help  them  with  the  experiments.     If  necessary,  the 
teacher  should  do  his  or  her  own  experiment  alon^  with  the  students  as  a  demon- 
stration. . 
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6.    Have  the  students  discuss  the  italicized  questions  and 'compare  the^r  observations. 


<4 


7.    Discuss  the  numbered  questions  with  the  students.    Help  the  students^to  relate  each 
decrtease  in  wave  size  to  the  loss  of  some  energy  each  time  the  wave  bounced  off  the 
wall  of  the  container.     In  discussing  question  3,  help  the  students  to  understand 
that  each  wall  of  the  container  can  be  an  energy  giver  or  Receiver  depending  on  the 
direcHBh  of  the  wave's  motion. 


DESIRED  LEARNING  OUTCOME:    The  s'tudents  should  be  able  to  describe  some  properties  of 

refJected  waves. 

********************* *********** ************************ ********** ********M*********** 

ENRICHMENT:   Wesson  Cluster  4A-2    Wave  Motion,." 

Page  T-425    More  Reflected  Waves  (35  min.) 

PURPOSEf    To  provide  a  more  challenging  activity  involving  reflected  waves  fbr  stu- 
dents who  need  or  can  deal  with  such  tasks  or  for  the  whole  class.)  This 
lesson  does  not  appear  in  the  student  text. 


t  ADVANCE  PREPARATION:  Materials 


3  I  UUCI 


Each  group  of  3  students 
wi  I  I  need: 
1  file  card 

1  clear  plastic  combiner 
(as  in  previous  lesson) 
water  supp I y  7  , 

1  bar  of  paraf f  in  wax, 
8  cm  x  4  cm  x  I  cm  (3?  in 
x  1  5/8  in.,  x  3/8  in.  ) 


Language  Cards//Key  Signs 

Identi  f  i  catfon 

Cards 

TEACHING  SUGGESTIONS:  •  " 

1.  Introduce  the  lesson  by  having  the  students  review  their  observations  from  (2) 
Reflected  Waves. 

2.  Draw  a  diagram  on  the  chalkboard  Of  a  rectangular  wave  container.    Draw  an  arrow 
on  it  to  indicate  the  direction  of  a  wave  traveling  from  one  end  to  the  other. 

3.  Ask  a  student  to  draw  another  arrow  to  show  the  direction  in  which  the  wave  woulid. 
be  reflected  off  the  end  of  the  container.     (The  second  arrow  should  point  in  the 
opposite  direction.) 

4.  Paint  out  to  the  class  that  the  end  bf  the  container  from  which  the  wave  is  re- 
flected is  straight  or  a^^^9h"*"  angle  to  the  direction  in  which  the  wave  moves. 

5.  Draw  another  diagram  of  a  rectangular  wave  container  beside  the  first  one.    Draw  a 
barrier  near  the  end  of  the  container  in  this  diagram  that  is  at  an  angle  to  the 
end  of  the  container.  (See  Figure  4-1.)  , 


608 


228 


* 


Figure  4- 1 .  Wave  Tank  and  Barrier. 


6.  Ask  the  studentsyfo  predict  the  direction  in  which  a  wave  would  be  reflected  from 
the  straight  barrier  placed  at  an  angle  in  relation  to  an  incoming  wave.    Have  a 

♦student  go ^6.  the  board  and  draw  an  arrow  on  the  diagram  to  show  the  predicted 
directiorv; 

7.  Telp4he  students  that  they  are  going  to  check  their  prediction  using  the  wave- 
making  system  used  in  (2)  Reflected  Waves.  Have  them  look  at  picture  A  on  page 
253  to  help  them  recall  the  system. 

8.  Show  the-students  how  to  place  a  paraffin  barrler^in  a  container  so  thatit  is  at 
an  angle  to  the  wave's  direction>of  movement.    Use  Figure  4-1  as  a  model. 

9.  Divide  the  class  into  groups  of  three  if  the  whole  class  is  going  to  do  the  ex- 
periment.    If  only  a  few  students  have  been  assigned  to  doit,  tell  them' whether 
they  are  to  work  individually  or  in  pairs. 

I 

10.  Suggest  that  they  place  the  barrier  in  three  or  more  different  positions  to  check 
thei  r  predictions. 

11.  discuss  the  students'  observations  after  everyone  has  completed  the  experiment. 
If  their  results  prove  that  they  had  incorrectly  predicted  the  direction  of  the 
reflected  wave,  ask  a  student  to  correct  fhe  arrows  that  were  previously  drawn 
on  the  chalkboard  diagram/  1 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  demonstrate  that  a  wave 

reflected  off  a  straight  barrier  placed  at  an  angle  travels 

*  in  a  different  direction  from  the  incoming  wave. 

******************************  *********^ 


DEVELOPMENT;    Lesson  Cluster  4A-2    Wave  Motion 

Page  T-428/S-254  grossing  Waves  (35  m!n.) 


PURPOSE: 


To  extend  the  investigation  of.  waves  to  the  crossing  of  waves. 


ADVANCE  PREPARATION:    Materials  -  Each  group' of  3  studenfs 

»   wi 1 1  rteed: 
\       water  supply 

1  clear  plastic  con- 
tainers asWn  previous 
lessons 


Language  Cards/Key  Signs 


waves 

cross! ng  waves 
reflected  waves 

Identification  Cards 
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Before  class,  practice  the  process  of  generating  crossing  waves  so  that  you  can  . 
help  the  students  during  the  activity.    The  container  can  more  easfiy  be  con- 
^         trolled  by  using  your  free  hand  to  steady  the  container's' corner  of  contact  with 
-fhe  surface  on  which  it* is  placed* 

TEACHING  SUGGESTIONS:  j 

1.  Introduce  the  lesson  by  reviewing  with  t^e  students  how  many  waves  traveled  across 
the  container  when  they  observed  reflected  waves  in  the  last  lesson.     (One  wave 
repeatedly  corssed  the  container  until  it  disappeared.) 

2.  Explain  to  the  students  that  in  this  lesson  they  are  going  to  learn  about  crossing 
waves.  ,  * 

3.  Ask  the  students  to  read  page  254  to  find  out  how  they  are  .going  to  investigate 
crossing  waves.    Teacher  may  paraphrase. 

4.  Demonstrate  for  the  students,  using  an  empty  container  how  they  can  use  their  free' 
hand  to  steady  the  corner  of  the  container  in  contact  with  their  desk. 

5.  •  Divide  the  class  into  groups  of  three. 

6.  Have  pairs  of  students  go  a  few  at  a  time  to  the  supply  table  to  get  their  materials 

7.  Have  the  students  begin  to  work  and  answer  the  questions. 

8.  ^  Circujate  among  the  students  providing  help  as  it  is  needed. 

9.  Discuss  the  questions  with  the'  students.    Help  them  to  understand  that  streams  of 
water  are  rtoving  matter,  but  waves  are  disturbances  that  travel  through  matter. 
Crossing  streams  of  water  combine  to  form  one  stream,  but  corssing  waves  pass 
through  each  other  and  coetinue  on  their  way, 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  describe  some  properties 

of  crossing  waves. 

************************************* 

DEVELOPMENT:     Lesson  Cluster  4A-2    Wave  Motion, 


Page  T-429/S-255    Wave  Shapes  (40  min.) 

PURPOSE:    To  extend  the  investigation  of  waves  to  wave  shape. 

ADVANCE  PREPARATION?    Materials  -  Each  group  of  3  students 

will  need: 

-  water  supply     \  , 

-  -  1  plastic  container  as 

in  previous  lesson 

-  1  metric  ruler 

-  1  round  container  such 
j  as  a  bucket 

-  1  medicine  dropper 


Language  Cards/Key  Signs 


wave, shapes 

round 

square 

reflected  waves 
Identification  Cards 
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Background  I nformation:    The  shapes  of  waves  created  in  a  container  are  inde- 
pendent of  the  shape  of  the  container.    The  nature  of  the  energy  giver  determines 
the  shape  only  when  they  begin  at  the  center  of  the  containers  water  surface. 
Reflections  of  circular  waves  from  the  walls  of  circular  containers  are  curved, 
but  not  circular,  when  they  bsgin  at  a  location  other  than  the  center  of  the 
container's  water  surface.    This  difference  in  the  ways  that  circular  containers 
is  subtle.    You  may  wish  to  Tncluda-a  special  investigation  and  explanation  of  it 
•  when  the  students  discuss  the  numbered  questions  on  pa§e  255.  1  Using  a  larger 
round  container  may  help  to  make  the  differences  in  initial  and  reflected  waves 
more  apparent.  %  ;  9  >' 

TEACHING  SUGGESTIONS:  . 

1.  Introduce  the  lesson*by  expiain-irig  to  the  students  that  in  this  lesson  they  are  - 
.^oing  to  investigate  the  shapas^of  wajfes. 

2.  Divide  the  students  into  groups. of  three.  i 

3.  Ask  the  students  to  rea<j  page  255  to  find  out  what  they  are  gofyg  to  do.    Ca  i  I 
thetr  attention  to  th£  picture  .making  sure  that  they,  know  how  to  add  the  drop  of 
water  to  the  round  container  and  later,  to  the  straight-sided  container. 

4.  Have  the  groups  go* a  few  at  a  time  to  the  supp I y  'tab I e^ to  get  their  materials. 

5.  Have  the  students  begin  to  work  and  to  answer  the  questions.    Remind  the  students 
first  to  predict  the  shape  of  fha  waves  in  the  straight-sided  container  and  then 
to  test  their  predictions. 

6.  Discuss  the  italicized  questions  with  the  students.    Have  them  compare  the  out- 
comes of  their  predictions. 

7.  Discuss  the  numbered  questions  with  the  students^  ^ 

DESIRBOnLEARNING  OUTCOME :    The  students  should  be  able  to  describe  some  differences 

I    *  in  initial  and  reflected  wave  shapes. 

********* ************* ******* **************************** ***************************** 

\  ' 

APPLICATION:     Lesson  Cluster  4A-2    Wave  Mot i oh  *  ~°  > 

'   Page  T-430/S-256    Wave  Speed  (45  min.)  *v' 

PURPOSE:    To  introduce  the  property  of  wave  speed. 


PREREQUISITE:    Ability  to  measure  in  cm. 

ADVANCE  PREPARATION:  Materials  -  Each  group    of  3  students 

'  will  need : 

-  wat£r  supp ly 

-  clear  plastic  container* 
4                             /as  in  previous  lesson 

-  1  metric  ruler 


Language  Cards/Key  Signs 


wave  speed 
predict 

Identification  Cards 
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TEACHING  SUGGESTIONS:  ■ 

1.  'n+roduce  the  lesson  by  exp  la  i  ni  ng  ;to  the  studentf  that  \hey  are  going  to  find  out 
about  the  speed  of  waves.  > 

2.  Have  tlfe  students  turn  to -page. 256  to  find  out  how  the°y  are  going  to  investigate 
wave  speed.  ^Teacher  may  paraphrase.  . 

,  3.    Dividesthe  c(ass  into  groups  of  three.  «* 

4#    ?KVeHle.9r!UpS  9°  9  f6W  a+  a  +ime  +°  fh(?  SuPP'y  tab1e  to  9et  their  'materials  and 
then  wgin.to  work.   %  « 

5.  Circulate  among  the  groups  providing  help  as  it  is  needed.    Have  on ly. students  who 
have  difficulty  distinguishing  between  the  speed  of  waves  in  water  of  differing  • 

^depths  use  two  containers  si  derby-side  for  their  comparisons.    You  may  want- to 
combine  one  or  two  groups  for.  such  a  comparison4. 

6.  Remind  the  students  to  predict  wave  speed  in  water  that  is  0.5  cm  deep  before  they 
do  that  experiment.  , 

\ 

7.  Discuss  the  fta I  seized  questions  with  the  students. 

8.  Discuss  question  1  with  the  students.    Write  "fastest  wave/'  "in-between  wave," 

•    and    slowest  wave"  on  the  chalkboard.    Have  students  go  to  the  board  and  write  the 
depth  of  the  water  in  which  waves  of  the  descri bed* speeds  occurred. 

' *  f  *~ 

9.  Discuss  question  2  with  the  students.    Help  the  students  to  understand  that  waves 
slow  up  as  they  approach  the  shore  because  of  the  decreasing  depth  of  the  water. 
The  faster  waves  overtake  the  slower  waves  and  combfne-ewi-th  them  to  forri  higher 
waves  that*  reach  the  shore.  w  .  * 

DESIRED*  LEARNING 'OUTCOME:    The  students  should  be  able  to  derronstrate  that  wave  speed 

is  less  in  shallow  water  than  it  is  in' deeper  water 
-  ****************************^ 

EVALUATION  *  Lesson  Cluster  4A-2    Wave  Motion  * 

Page  T-431/S-257    Waves  C40  min/)  4 

PURPOSE:    To  evaluate  the  students  1  performance  in  relation  to  the . fol lowi ng  objectives 
U.  Determining  that  the  wave  form/ not  the  water,  travels  i/i  a  wa^making. 
systerft.^ '  *  t 

2.  Naming  the  energy  gl vers- and, recei vers  in  aj wa ve-maki ng  system. 

3.  ^  N^ing  some  properties  of**ref  J  ected  Waves.  '  -  *s 

4.  '  Explaining  that  an  increase  in  .the  depth  of  sha  I  how1  -water  will   increase  - 

the  speed  of  waves. 

TEACHING  SUGGESTIONS*  "  t 

1.'    Have  the  students  turn  to  page  25?  and  read  through  the  lessom    Teacher  may  para-- 

v        phrase.  '  >.  . 

**  #•  ** '  i  * 
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2.v*  Have  the  students  proceed  &ith  the  lessoh  when  you  are  certain  that  they  under- 
stand what-  they  are  to  do. 


3. 


4, 


Go  over  the  responses  with  the  students  when  they  have  comp l-eted.  the it».  work. 
If  you  wiSh,  let  the  students  ocrrect  the rr  own  papers  so  that  they  may  evalu- 
ate-theipown  progress.  '     t  > 

✓  Collect  the  papers  ^o  that  you  can  evaluate  each  individual      progress.     If  a 
student  correctly  responds  -to  all  or^most  of  the  qyestions-,  you  may  assutoe'that  * 
he  or  she  has  demonstrated  the  objectives  fpr  the' cluster  and  is  ready  to  vgo  on 
to  *tff£  ,n§xf  ckister.  , 

«  *   -  * 

For  further  informal  evaluation,  have  "the  students  turn  back  to  page' 242  and  look 
at  the  picture  that  introduces  ^art  Ar  '  Ask  them' why  ^they  think  that  particINar 
picture  .was**  used  to  introduce  the  part  that  they  have  just-  comp  I  eted.  Suggest 
*ffiat  they  look  for  clues  "in  the  part  title  and  in  the  cluster  title  on  page  243. 
The  students  should  be"ablj  to: 

a.    defernjjne  that*  energy >  i s  being  transferred  between  the  batteries  of  the  two 
car§/!tfV  conduction.  .  j 

'*  b.     itJenti.fy  the  wire  connecting  the  two  batteries  in  the  cars  as  *a  conductor 
of  electricity.  . 
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Level  5  -  Unit  4    Matter  and  Energy       * p 
Part  B   Changes  In  Matter,  Lesson  Cluster  4B-1 


A*    CLUSTER  OUTLINE 


Page 

Teaching  Strategies 

Lesson  Title 

Teaching  Time 
t  Suggested 

T-438 

Introduction 

Moving  Objects 

r 

25  mi n,              -  T  \  , 

T-440 

'*  Development 

Energy  of  MotioTi 

45  min . ,              .  'J  , 

T-442* 

Development 

Moving  Matter 

45  foin.          /•  • 

t-444 

Development 

Moving  a  Paper  Dragon 

35  m-in.  <        '  r\ 

T-445 

App 1 i cat  ion 

Energy  Chains 

35  min.   "  > 

T-446 

" -  Enrichment 

Marble  Chains 

40  min» 

T-447 

Eva  1  uat ion 

Motion  and  Energy 

35  min. 

NOTE:   -Enrichmen\  lesson  in  this  cluster  is  optional .  / 

B-    Materials:    Add  the  following  to  the  Materials  List  on  page  T-435: 

several  paper  dragons  -  see  lesson  Moving  a  Paper  Dragon  T-444 
-1  footbal I     .  * 


INTRODUCTION:    Lesson  Cluster  4B-1    Changes  In^totion 

Page  T-438/S-259    Moving  Objects  (25  min.)  - 

PURPOSE:    To  review  or  introduce  motion  as  evidence  of  energy  transfer. 

ADVANCE  PREPARATION: 

Background  Information'  -  Energy  is  necessary  to  pro- 
duce a  change.    Because  energy  is  transferred  during 
change,  c  ahcnge  in  an  object  is  evidence  of. energy 
transfer.    Such  a  change  as  the  motion  of  an  object 
is  ey'idence  of  energy  transfer. 


Language  Cards/Key  Signs 
energy 

energy  transfer 
energy  giver 
energy  receiver 


-  Materials  -  none.  » 

TEACHING  SUGGESTIONS: 

»  ■  *  * 

U    Introduce  Part  B  by  having  the  students  read  the  title  of  the  part  and  look  at 
the  picture  that  introduces  it  on  page  253. 

2.  Introduce  the  first  cluster  by  explaining  to  the  students  that  they  will  first 
review  or  learn  about  changes  in  the  motion  of  matter.    Students  who  have  done 
the  unit  FORCES .at  this  level  will  probably  remember  learning  that  a  change  in 
the  movement  of  an  object  can  result  from  energy  transfer  and  that  an  object 
that  gains  energy  may  move.  , 

3.  Have  the  students  read  and  answer  the^quest ions  on  page  259.    Teacher  may 
paraphrase.  „ 
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4. 


\Discuss  the  italicized  questions  with  the  students.    Ask  the  students  what  the 
paper  spiral  and  sai  I  boat  have  in  common  when  energy  is  transferred  to  them, 
KThey  both  move, )  *  '  • 


5„  ^Discuss  the  numbered  questions  with  the  students.    Extend  th^di scussion.  by  asking 
the  students  what  they  think  the  energy  giver Js  in  the  basketball  system 
described  in  question  2\    They  will  probably  be  able  to  figure  out  that  the 
basketball's  motion  implies  that  someone  threw  the  ball, 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  describe  the  motion  of  _ 

an  object  as  evidence  of  energy  transfer, 
***********************************************^ 


DEVELOPMENT:    Lesson  Cluster  4B-1    Changes  In  Motion 

Page  T-440/S-260    Energy  of  Motion  (45  min,) 

PURPOSE:  >  To  review  or  introduce  the  concept  of  energy  of  motion, 

PREREQUISITES:    Ability  to  measure  in  cm. 


Language  Cards/Key  Signs 

energy  of  motion 

incl ined  plane 

d  i  stance 

speed 


k ADVANCE  PREPARATION:  r 

Background  Information  -  Energy -is  required  to  move 
objects-.    For  example,  when  a  bowler  rolls  a 
bowling  ball  down  an  alley,  the  bowler's  muscles 
(energy  giver)  transfer  energy  to  the  bowling  ball 
(energy  receiver),    As  the  ball  strikes  the  pins, 
energy  is  transferred  from  the  ball*  (energy 
giver)  to  the  prns  (erjergy  receiver).    The  ejiergy 
"that  the<  baM  possessed  as  it  ,moves  down  the  alley 
is  called  energy  of  motion.    All  moving  objects 
possess  energy  of  motion. 

Materials  -  Each  pair  of  students  will  need:  *  ^  ^ 

--4  books 

-1  marble,  small,  1  cm  (3/8  in,)  in  diameter 
-1  marbfe,  large,  2  cm  (3/4  In,)  in  diarfieter 
-4  paper,  un  M nedfc  23  cm  x  3  cm  (9  in,  x  12  t  in, ) 
-2  metric  rulers  * 
-2  penc lis 

TEACHING  SUGGESTIONS:  ' 

1,  introduce  the  lesson  by  having  the  students  read  the  first  fwo  paragraphs  on 
page  260  to  review  the  term  energy  of  motion  or  to  find  outwhat'the  term,  means. 
Students  Who  have  done  the  third  fevel  unit  INTERACTION  AND  ENERGY  will  probably 
remember  learning  that  when  objects  move,  they  have  motion  .energy.  Teacher 

may  paraphrase,  *  5 

2,  Be  sure  that  the  students  understand  the  term, 

\ 
\ 

3,  Divide  the  class  into  groups  of  two,  \ 

4,  Tell  the  students' that  they  are  going  to  investigate  how  the  energy  of  a  ifovihg 
.    object  changes  when  its    speed  changes,  \    °  , 
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5.    Have  the  students  read  page  260* to  find  what  they  are  going  to  do.  Teacher 

may  paraphrase.  ' 

,6.    Discuss  the  directions  for  the  experiment  using  the  picture  on  page  260. 

7.  Distribute  four  books,  one  small  marble,  and  a  piece  pf  paper. 

8.  Have  the  students  begin  to  work. 

9.  Circulate  among  the 'groups  providing  help  as  it  is  needed,    'If  necessary  do  the 
activity  along  witlf  the -students  for  demonstration. 

10.  Discuss  the  ita Mci zed  , quest i on  on  page  260  with  the  students. 

11.  Hqve  the  students  read  page  261  to  find  out  what  they  are  going  to  do  In  the 
second  part  of  the  lesson.    Teacher  may  paraphrase. 

12.  Distribute  the  rulers,  paper,  and  pencils  to  the  groups. and  have  one  student 

in  each  §Tx>up^copy  the  chart  on  page  261.  ;  * 

i  fc  *  « 

13.  Discuss  the  directions  for  the  experiment  using  the  picture  on  page  261. 

14.  Ask  the  students  to  predict  from  which  position  on  the  inclined  plane  the  smaller 
marble  will  cause  the  larger  marb'le  to  .move  the  greater  distance.    Write  their 
prediction  on  the  chalkboard. 

15.  Distribute  t^e  large  marbles  and  have  the  students  begin  to  work.    Remind  them  to 
answer  all  the  questions. 

\  ■ 

16.  Circulate  among  the  groups  providing  help  in  setting  up  materials  orjn  measuring 
distances  as  it  is  needed.  1 

17.  Discuss  all  the  questions  with  the  students.    Have  the  students  de term i nfe^feether 
or  not*  their  prediction  that  is  written  on  the  board  was  correct.  Checkjrne 
students1  understanding  of  the  lesson  £y  asking  them  whether  a  car  has  more  energy 
of"mo%l0n  traveling  at  55^km/h  or  at  25  km/h.     (55  km/h)  — 

t  * 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  demonstrate  that  an  objljpfcjs 

change  in  energy.,  of  motion  is  based  on  its  change  in  spfcefd. ' 
*************************************** 

■  \  •  . 


,'  DEVELOPMENT:,  dues  son  Cluster  4B-1    Changes  In  Motion 

'"]e  T-442/S-262    Moving  Matter  (45  min.) 


PURPOSE: 


d  the  concept  of  energy  of  motion  to  clooiding^ systems  in  which 
mount  of  matter  In  the  energy  receiver  varies. 


Language  Cards/Key  Signs 
vial 
.energy 
matter 
distance 
sol  id 
evidence 


PREREQUISITES:    Ability  to  measure  in  cm. 

ADVANCE  PREPARATION: 

Background  Information  -  Objects  with  mor*e  matter  move 
shorter  distances' than. objects  wittfcless  matter  when 
they  collide  with  objects  having  the  same  energy  of 
mot  i  on .  , 

Materials  -  Each-  pair  of  students  will  need: 

-inclined  plane  system  from  previous  lesson 
-2  metric  ru l.ers 
-penci I s  and  paper 
-1  vfal  with  cap 
-1  paper  cup 

-enough  salt  or  sand  to  nearly  fill  the  vial 
TEACHING  SUGGESTIONS: 

t.     Introduce  the  lesson  by  explaining  to  the  students  that  in  this  lesson  they  are 
'"going  to  learn  more  about  energy  of  .motion  in  colliding  objects. 


2.    Divide  the  class  into  groups  of  two. 


Have  the  students 


0 


page  262  and  answer  the  questions.    Teacher  may  paraphrase. 


4.  Discuss  the  questions  withf  the  students.    Be  sure  the  students  onderstand  that 
,  the  height  of  sand  in  a  vial  would  increase  as  the  anrau^f^£f  sand  increases. 

5.  Distribute  the  paper,  the  pencils,  and  the  rufers  and  have  each  student  copy  the 
chart  on  page  262. 

6.  Have  the  students  read  page  263  to  find  out  about  the  pxperiment  they  are  going 
to  do. 

7.  Discuss  the    directions  with  the  students  using  the  pictures  on  page  263. > 

8.  Distribute  three  books,  one  marble,  one  vial,  and  a  cup  of  sand  and  begin  to  work. 


Circulate  among  the  groups  provfding  help  as  it  is  needed.    Suggest  to  the 
students  that  they  bend  one  edge  of  the  rim  of  their  paper  cups  to  form  a  . 
spoyt;    This  will  make  it  easier  for  them  to  pour  sand-4nto  the  vials.  If 
necessary,  do  the  activity  with  the  students  for  demonstration. 

10.  Have  the  students  answer  the  numbered  questions  *wh£n  tKey  complete  the  experiment. 

11.  Discuss  the  numbered  quest  ions' with  the  students.     In  discussing  question  2,  list 
the  responses  of  the  students  on  the  chalkboard.    Then  have  the  class  develop  a 
general  rule  through  a  discussion  of  the  listed  responses.    Write -the  agreed-J^ 
upon  rule  on  the  chalkboard  and  leave  it  there  so  that  the  students  may  refer' 

>  it  in  the  next  lesson.. 
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DESIRED  LEARNING  OUTCQME :    The  students,  should  be  able  to  demonstrate  that 

an  object  with  more  matter  moves  a  shorter  distance  than 
'    *  an  object  with  less  matter-when  It.coll Ides  with  an 

'    m\;    \  obJ*ec+  having  the  same  energy  of  motion,  .They  sfiould  also 
fr       -/  be  able  to  Infer  that  more  energy  Is  required  to  move  an 

s   w      object  consisting  of  fcore  matter  than  one  consisting  of 
-   les^ matter, 
******************************^^ 

DEVELOPMENT:    Lesson  Cluster  4B-1    Changes  In  Motion 

Page  T-444/S-264    Moving  'A  Paper  Dragon  '(35  mln.) 

»  1  / 

PURPOSE:    To  provide  further  practice  with  colliding  systems  in  which  the  amount  of 
matter  in  the  energy  receiver  varies; 

ADVANCE  PREPARATION:    Materials  -reproduction,  of  chart  on 

boa  rd 

-several  paper9  dragons 
-paper  cl Ips 
-  several  marbles 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 

energy  giver 

energy  receiver  - 

matter 

variables 

evidence 


1,  Introduce  the  lesson  by  having  the  students  read  the  first  column  on  page  264 
through  the  italicize^  questions.    Teacher  may  paraphrase, 

2,  Have^the  students  turn  back  to  the  picture  on  Dage  145  of  "A  Paper  Dragon"  to  help 
them  identify  the  energy  giver  and  energy  receiver  in-the  paper  dragon  system? 


iat  they  made  in  Unit  2,  FORCES. 


3.  As£  the  students  to  read  the  rest  of  the  lesson  and  answer  the  Questions. 
Suggest  that  they  use  the  picture  on  page  146  of  "Changing  the  Paper  Dragon" 

to  help  them.    Also  remind  them  to  reread  the  general  rule'on  the  chalkboard  that 
they  stated  in  the  last  lesson  about  how  the  energy-  needed  to  move  an  object 
depends  on  the  amount  of  matter  in  the  object. 

4.  If  some  students  are  having  diff iculty  conceptual Izing  the  paper  dragon  activity 
let  them  use  the  materials  to  actually  do  the  activity  described. «: 

5.  DiscuSs- all  the  "questions  with  the  students.     In  the  discussion  of  question  1, 
ask  the,  students  to  give  evidence  from  the  chart  to -'support  their  answers. 

In  discussing  question  2,  ask  the  students  if  they  thlak  the  general  rule  on  the 
chalkboard  explains  the  energy  needed  to  move  increasing  amounts  of  matter  in 
"paper  dragons"  as  well  as  in  vials.    Again  ask  the  students. to  base  their  responses 
on  evidence  given  in  the  chart.     If  the  students  are  not  satisfied  with  the  ru^e 
oft  the  board,  provide  an  opportunity  for  them  to  revise  it. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be.  able  to  demonstrate  that  an  object 

with  more  matter  moves  a  shorter  distance  than  an  object 

with  less  matter  when  It  collides  wLth  an  object  having 

the  Same  energy  of  motion.    The>£  should  also  be  able  to 

,    ;  Infer  that  more  energy  is  required  to  move  an  object 

consisting  of  more  matter  than  one  consisting  of  less  matter. 
************************************* 
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APPLICATION:    Lesson  Cluster  4B-1    Changes  lft»Motton 

^        f     -N     Page  T-445/S-265    Energy  Chains  (45  min.) 

PURPOSE:    To  apply  the  concept  of  energy  transfer  to  energy  chains. 

ADVANCE  PREPARATION: 

Background  Information  -  A  series  of  two  or  more  , energy 
transfers  wtthin  "a  system  is  called  an  energy  chain. 
Energy  chains  may  be  represented  by  diagrams  in  J 
which  key  words  and  arrows  are  used.    Using  this-" 
technique,  the  energy  transfers  that  occur  when  a 
bowler  knocks  down  pins  with  a  bowling  ball  would  be 
diagrammed  as  follows: 


Language  Cards/Key  Signs 
energy  chains 

.  energy  tr_M£fer  

diagram 


Bowler's  muscle     energy  transfer 


energy  transfftiy  'bowling  pins 


bowl Ing  ba I  I 


Materials  -paper  and  pencil  for  each  student, 
-several  marbles 
-f  ootba  1 1, 

TEACHING  SUGGESTIONS:        '  - 


1. 


2. 


3. 


Have  the  students  read  page  265  as^far  as  the  numbered  questions  to  review  or  to 
find  out  how  to  diagram  energy  chains.    Use  the  materials  to  demonstrate  the  energy 
chains  described.    Ask  the  students  if  they  can  think  of  any  other  energy  chains. 
When  possibJe  have  them  demonstrate  the  chain.    Students  who  have  done  the  third 
level  unit  INTERACTION  AND  ENERGY  will  probably  remember  drawing  energy  chains  s 
using  pictures  and  arrows  to  show  energy  moved.    Those  who  have  done  the  fourth 
Lfcvel  unit  EXPLORING  ENERGY  will  probably  remember  drawing  energy  chains  using 
words  and  arrows  to  show  energy  transfers. 

Discuss-.the  italicized  questions  with  the  students.    Stress  that  there  must  be  . 
a  series  of  two  or  more  energy  transfers  in  a  system  to  form  an  energy  chain. 

Distribute  the  paper  and  pencils  and  ask  the  students  to  respond  to  the  ^ 
numbered  questions. 


4.    Have  the  students  share  their  energy-cha I n^dlagrams  and  descriptions  of  energy 
chains.    You  may    ! sh  to  have  some  students  put  theirs  on  the  board. 


DESIRED  LEARNING  OUTCOME:    The  studeni^shou I d  be  able  *to  diagram  an  energy  chain 

"O  c 

*** 

/ 


and  to  describe  the  energy  transfers  in  an  energy  chain. 
**********************************^***** 


/ 


/ 
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ENRICHMENT  (optional ):    Lesson  Cluster  4B-1    Changes  In  Motion 

Page  T-446  -  Marble  Chains  (40  m1n.) 

PURPOSE;    To  provide  work  Involving  energy  Chains  for  students  we  need  or  can 
:  handle  more  challenging  tasks* 


ADVANCE  PREPARATION:    Materials  -  Each  student  or  pair  of 

students  will  need: 

 „.  7  -3  books 

-1 'Small "and  2  large  marbles 
*  -paper  and  pencil 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 

predictions 

marble  chains 

diagram 

energy  chain 

motion 


1.  ,  Introduce  the  lesson  by  having  the  students  turn  back  to, the  picture  on  pagp  26V 

of  Energy  of  Motion  to  review  the  Inclined  plane,  system  that  they  used  earlier. 

*  «  * 

2.  Ask  the  students4 what  they  think  would  happen  if  another  large  marble  were  placed 
in  the  gutter  so  that  it  touched  the  one  already  there  and  then  a  small  marble 

\ere  released  from  the  top  of  the  pjane.     If  necessary  set  up  the  experiment 
(but  don't  do  it)  to  help  make  it  more  clear  for  the  students.    Ask  them  to 
predict  the  motion  of  each  of  the,  two  large  marbles.    Write  the  predictions  on 
the  cha I  kboard, 

3.  *  Tdlt  the  students, +hat  they  are  going  to  test  their  predictions.    When  they^ 

hrave  completed  the  test,  they  are  to  draw  a  diagram  of  the  energy  chain  in  the 
'system  and  write  a  description  that  explains  what  th^-  energy  chain  shows. 

4.  Have  each  student  or  group  of  students  get  three  books%ione  shall  marble,  two 
'large  marbles,  ^  piece  of  paper,  and  a  pencil  and  then  begip  to  work.    Remind  the 

students  that  the  large  marbles  must  be  in  contact. 

5\    Discuss    the  experiment  with  the  students.    Have  them  determine  whether  or 'not  their 
.predictions  on  the  chalkboard  were  correct.    The  students  should  have  observed 
that  the  Jarge  marble  struck  by  the  smaller  marble  remained  stationary,  but  the 
other  large  marbld  moved.  *  • 

6.  Ask  a  student  to  draw  his  or  her  diagram  of  the'energy  chain  on  the  chalkboard. 
*   The  diagram  should  resemble  this  pne:  ' 

small  marble     energy  transfer     y   large  marble  struck 

energy  transfer      \  second  large  marble 

*  i> 

7.  Ask  the  student's  why  they  think  that  the  first  largjj^arble  remained  stationary 
when  it  was  struck  by  the  smaller  marble.    Help  the^o  understand  that  the 

smal  ler  marble's  energy  of  motion  was  transferred  through  the  first  large  marbl.e 
2  to  the  second  large  marble. 

8.  Ask  the  students  to  predict  the  motion  of  each  of  three  large  marbles  placed  at 
the  bottom/of  the  inclined  plane  after  a  smaller  marble  is  released  from  the  top. 
Have  one  of  the  students  test  the  predictions  th^t^re  made  while  the  others 
observe.     (Only  the  large  marble, th^t  Is  farthest  away  from  the  one  struck  moves:) 

> 

DESIRED  LEARNING  OUTCOME:,  The  students  should  be  able  to  determine  which  objects  In 
\  "    -.'  a'co\  I  is  ion  system  will  move  and  draw  a  diagram  to  repre- 

sent the  energy  transfers  that  take  place  in  the  system. 
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EVALUATION:    Lesson  Cluster  4B-1    Changes  In "Mot Ion  ;%  '  , 

Ffage  T-447/S-266   Motion  and  Energy  (35  min. )  * 

PURPOSE:    Tp  evaluate  the  students1  performance -in  relation  to  the  following 
objectives:       .  , 
t.    Determining  the  relative  distances  that  struck  objects  will  travel 
based  on  inference  of  their  speeds  and  observation  of  the*«ounts 
of  matter  in  them.  •  . 
2.     Identifying  energy  givers  and  energy  receivers  in  collision  systems. 
*     3%,   Drawing  diagrams  of  energy  chaini. 

TEACHING  SUGGESTIONS:  . —  f 

f  '  ^  t  .  • 

1.  Have  the  students  turn  to  page  266  and  read  through  the  lesson.    Teacher  may 
paraphrase. 

Sir*'' 

2.  Have  the  students  proceed  through  the  lesson  when'you  are  certain  that  they  under-* 
stand  what  they  are  to  doi  ' 

3.  Gp  over  the  responses  with  the  students  when  they  have  completed  their  work. 

If  you  wish,  let  the  students  correct  their  own  papers  so  that  they  may  evaluate 
'their  own  progress.^ 

4.  Collect  the  papers  so  that  you  can  evaluate  each  individual's  progres£T%Jf  a 
student  correctly  responds  to  all  or  most  of  each  questions,,  you  may  assume  that 
he  or  she  has  demonstrated  the  objectives  for  the  cluster,  and  is  ready  to  go 

on  to  the  next  cluster.  * 
*****************^***************************^ 


\ 
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Level  5    Unit  4    Matter  and  Energy 


Part  B   Changes  In  Matter,  Lesson  Cluster  4B-2 

* 

A.    CLUSTER  OUTLINE 


Page 

Teaching  Stra+egies^ 

Lesson  Title 

Teaching  Time 
, Suggested 

 #  

T-452 
T-453 
T-454 
T-456 
T-458 
T-459 
T-460 
T-461 

Introduction 
Development 
Development 
Development       -  -  ' 
Deve I opment 
Development  i 
Appl i cat  ion 
Evaluation 

Transforming  Energy 
Motion  and  Temperature 
Energy  and  Eviction 
Heat  Changes  Matter 
Heating  A  Sol  id 
Qpoking  Food 

The  Greatest  Energy  Giver 
•Energy  and  Temperature 

30  min. 
30  min,1 
30  min, 
45  min . ' 

35  m  i  n  .                '  '« 
25  min, 
30  min, 
35  ml*n. 

MATERIALS: 


Add  the  following  to  the  materials  list  on  page  T-449: 
-1  hot  plate 
-paper  spiral 

-shuf f leboard  stick  and  disk  or  something  similar  for  lesson 
on  T-454„  * 


INTRODUCTION;    Lesson  Cluster  4B-2   Changes  In  Motion 

Page  T-452/S-267    Transforming  Energy  C,?0  min.) 

PURPOSE:    To  review  or  introduce  the  concept  of  energy  transformation, 

ADVANCE  PREPARATION: 

Background  Information  -  When  energy  trnasfers  through 

a  system,  it  may  be  transformed  or  changed  from  one  energy 

form  to  another  form.    £nergy  transformation  may  transform 

occur  once  or  more  than  once  in  an  energy  chain,  energy  cha'in 

Energy  transfer,  however,  may  occur  without  the  trans-  electric 

formation  of  energy.  temperature 


Language  Carrds/Key  Signs 


Materials  -  1  hot  plate 

-  1  paper  spiral 

TEACHING  SUGGESTIONS: 


J.     Introduce  the  cluster  by  telling  the  students  that  in  this  cluster  they  are 
going  to  study  changes  in  temperature,  another  kind  of  change  that  occurs 
in  matter.  '  .  m  i 

2.    Introduce  the  lesson  by  asking  the  students  to  name  all  the  forms  of  energy 
that  they  have  studied.  *  Write  the  forms  that  they  name  on  the  chalkboard. 
Their  list  should  include:    heat,  electricity,  light,  motion.    Leave  the  list 
on  the  board  for  use  later  in  the  lesson,  . 
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3. 


Explalo  to  the  students  that  energy  can  be  transformed  during  energy  transfer* 


4.  Have  the  students  read  the  two  introductory  paragraphs  on  page  267  to  review 
or  find  out  what  happens  when  energy  is  transformed. 

5.  Be  sure  that  the  students  understand  what  energy  transformation  is.  Those 
who  have  done  the  fourth  level  unit  EXPLORING  ENERGY  will  probably  remember 
[earning  about  energy  transformation  and  drawing  energy  chains  in  which  energy 
transformation  occurred. 

6.  Distribute  the  paper  and  pencils.    Then  ask  the  students  to  read  the  rest  of 
page  267  and  answer  all'  the  questions.    Suggest  to  them  that  they  refer  to  the 
list  of  forms  of  energy  on  the  board- when  they  make  up  an  example  of  energy 
transformation.    Use  the  materials  to  demonstrate  the  energy  chain, described 
in  the  lesson. 

7.  Discuss  the  italicized  quest-ion  with  the  students/  Help  them  to  distinguish 
between  energy  transformation  and  energy  transfer.    Point  out  that  motion 

-"fcrrergy  is  transferred,  not  trnasformed,  at  the  end  of  the  diagram. 

8.  Ask  several  students  to  draw  their  energy  chain  diagrams  on  the  chalkboard. 
Have  the  other  students  distinguish  between  the  energy  transfers  and  trans- 
formations. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  diagram  and  describe  . 

energy  transformation  in  energy  chains. 
*************^^****************************^ 


DEVELOPMENT:    Lesson  Cluster  4B-2    Changes  In  Motion 

Page  T-453/S-268   Motion  and  Temperature.  (30  min*) 

PURPOSE:    To  extend  the  study  of  energy  transformation  to  the  trnasformation  of 
the  energy  of  motion  into  heat  energy. 


ADVANCE  PREPARATIONS 


Materials  -  Each  student  will  need: 
-paper  agd  penci I 
-1  jumbo'* paper  clip 
Also  have  2  books  on  hand. 


TEACHING  SUGGESTIONS: 


1. 


Language  Cards/Key  Signs 

energy 

motion 

evidence 

energy  transfer 

temperature' 


Introduce  the  lesson  by  rubbing  two  books  together.    Ask  the  students,  "What 

happens  to  the  energy  of  mot  ion  that  I  transferred  to  the  books  by  rubbing 

them  together?"  Draw  an  energy  fchain  diagram  on  the  chalkboard  to  help  them 
respond:                                "  * 


Hands  or  muscles*  and  hands 


motion 


books 


2. 


Have  the  students  give  their  ideas  about  what  happens  to  the  energy  of  motion 
that  you  transferred.    List  their  ideas  at  the  end  of  the  energy  chain  diagram 
on  the  chalkboard.  .Leave  the  diagram  on  the  board  fbr  use  later  in  the  lesson. 

Have  the  students  read  through  page  268  to  find  out  how  they  are  going  to 
test  whether  or  not  energy  of  motion  is  transformed  In  two  different  systems. 
Teacher  Iftay  paraphrase. 
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''  4. f  Discuss  the  directions  for  the  experiments  with  the  students.    Use  the 

pictures  on  page  268  to  be  sure  that  they  understand  how  to  bend  and  use  the 
paper  clips.  Caution  the  students  against  hurting  their  lips  with  the  sharp 
ends  of  the  paper  clips.  , 

5.  Distribute  the  paper  clips,  paper,  and  pencils  and  have  the  students  begin 
to  work.    Remind  them  to  answer  all  the  questions. 

*-  « 

6.  Discuss  the  italicized  questions  with  the  students.    Then  refer  them  to  the 
energy  chain  diagram  on  the  chalkboard  and  the  list  of  their  ideas  about  what 
happened  to  the  energy  of  motion  transferred  to  the  books.    The  students 
should  be. able  to  determine  that  the  energy  of  motion  would  be  transformed 

to  heat  energy/    Have  them  try  the  experiment  if  they  are  not  sure  of  this 
/  outcome. 

7.  Discuss  the  numbered  questions  with  the  students.'   Have  several  students  put 
their  energy  chain  diagrams  on 'the  chalkboard  as  part  of  the  discussion  of 
questions  2. 


DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  demonstrate  that  energy 


of  motion  can  be  transformed  into  heat  ener 


*************************************************************************** 


m 


DEVELOPMENT:    Lesson  Cluster  4B-2    Changes  in  Motion 

Page  T-454/S-269    Energy  and  Friction  (30  min.) 

PURPOSE:    To  reintroduce  the  concept  of  friction  and  relate  it  to  the  transfor- 
mation of  the  energy  of  motion  to  heat  energy. 


ADVANCE  PREPARATION: 

Background  Information  -  Friction  is  a  force  not  a 

form  of  energy.    The  existence  of  friction  can 
,    be  inferred  when  an  object  "stops  moving  and  i/fs 
energy  of  motion  is  transformed  into  heat  energy. 

Materials  -    Each  student  will  need: 
'  »    -1  book,  paper  and  penci  I 
Al so  have  on  hand : 
-shuf f leboard,  stick  and  disc  or  something 
si-mi  I  ar*  „,  ■ 


Language  Cards/ Key  Signs 

energy 

f  r  i  ct  i  on 

force  * 
motion 
transform 
heat 


TEACHING  SUGGESTIONS: 


1. 


2. 


Have  the  students  read  ethe  first  three  paragraphs  on  page  269  to  review  the 
tertn  friction.    Be  sure  that  they  understand  that  friction  is  a  force,  not 
a  form  of  energy.    The  students  will  probably  remember  studying  friction  in 
Unit  2,  FORCES.     If  they  need  further  review  have  them  reread  page  135  of 
that  unit.  v 

Distribute  the  books,  paper,  and  pencils.    Explain  that  they  are  to  use  the 
books  to  check  their  answers  after  they  have  responded  to  the  questions  in 
co I umn  1 . 


3.    Have  the  students  read  the  rest  of  page  269  as  far  as  .the  numbered  questions 
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and  answer  all  the  italicized  questions.    Teacher  may  paraphrase.    Use  the 
materia  Is.  to  demonstrate  the  shuffleboard  game. 

4.  Discuss  the  italicized  questions  with  the  students*  Help  the  students  to 
understand  that  f  rict ion  --caused  both  the  book  and  the  wooden  disk  to  stop 
moving,  *and  that  the  ener'gy  of  motion  of  both  the  book  and  disc  Is  trans- 
fonped  into  heat  energy  by  friction, 

5.  Discuss  question  1  with  the  class.    Have  several  students  draw  the  shuffle-  - 
board  diagram  on  the  chalkboard,'   You  may  wish  to  have  others  diagram  the., 
hand-book  system, 

6.  Discuss  question  2  with  the  students.    Have  them  describe  as  many  examples 
of  friction  acting  on  a  moving  object  as  they  can.    List  the  examples  on,  the 
chalkboard.    Then  have  the  students  explain  what  happens  to  the  energy _of 
motion  of  the  object  in  each  example, 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  of  identify  situations 

•   '  in  which  energy  of  motion  can  be  transformed  into 

I  heat  energy  by  friction, 

******** ******* **************** *********************** ****************************** 


DEVELOPMENT: 


Lesson  Cluster  4B-2    Changes  In  Motion 

c  Page  T-456/S-270    Heat  Changes  Matter  (45  min,) 


PURPOSE:    To  extend  the  study  of  temperature  changes  .in  matter  to  the  expansion 
and  contraction  of  objects  caused  by  gain  or  loss  of  heat. 


Language  Cards/Key  Signs 
he§t 
matter 
temperature 
expand 
contract 
heat  energy 
thermometer 


DVANCE  PREPARATION: 

Background  Information  -  Matter  usually  expands  when 
it  is  heated  and  contracts  when  it  is  cooled.  In 
this  lesson,  unmarked  thermometer  tubes  containing 
colored  alcohol  are  used  to  show  this,  pecause 
the  volume  of  the  tubes  remains  constant^  the  stu- 
dents are  able  to  relate  the  expansion  (rise)  and 
contraction  (fall)  of  the  red  fluid  within  the 
tubes  to  a  gain  or  a  loss  of  heat  enecgy. 

Materials  -  Each  pair  of  students  will  need: 
-2  thermometer  tubes,  unmarked 
-3  containers  clear,  237  ml  (8  oz,) 
-access  to  a  clock  or  watch  with  second* hand 

Fill  one  large  container  with  water  and  let  It  stand  overnight  or  for  a 
few  hours  so  that  it  will  be  at  room  temperature  in  time  for  class,  *  Just 
before  class,  fill  the  second  large  container  with  cold  water. and  the  third 
•large  container  with  hot  water.    Cover  the  hot  water  container  so  that  the 
heat  does  not  escape.    Then  fill  1  small  container  for  each  pair  of  students 
with  water  at  room  temperature  and  1  with  hot  water.     If- unmarked  thermo- 
meters   are  unavailable,  you  may  use  marked  thermometers.     If  there  is  a 
clock  with  a  second  hand  In  the  classroom,  'you  do  npt  have  to  collect  clocks 
or  other  timers. 


TEACHING  SUGGESTIONS: 

1.  Introduce  the  lesson  8^  asking  the  students  to  ^escritJe  some  ways  in  which 
heat  energy  changes  matter.    They  will  probably  describe  such  changes  as  * 
cooked  food,  melted  ice-,  and  boiled  water. 

2.  Explain  to  the  students  that  in  this  lesson  they  are  going  to  learn  abodt 
another  way  in  which  tieat  energy  can 'dhange  matter.1 

~~ 

3.  Have  the  students  read  the  first  two  paragraphs  on  page  270. 

4.  Make  sure  that- the^students  understand  the,  meanings  of  the  terms  expand  and 
contract.  '  >  .  * 

5.  Divide- the  class  into  groups  of  two. 

6.  Have  the  students  read  th£  rest  of  page  270  to  find  out  about  the  first 
experiment  they  a*~a  going  to  do.  ,  Teacher  may  paraphrase. 

7.  Go  over  the  Caution  on  page  276  with  the  students.  Stress  the  importance 
of  exercising  care  in  handling  hot  liquids  at  home  as  well  as  rn  science* 
class. 

.8.    Have  %ach  group  get  a  container  of  water  at  room  temperature,  and  an  un- 
marked,, thermometer  tube. 

9.  Distribute-^  container  of  hot  water  to  each  group,  as  well  as  a  clock  or 
other  timing  device  if  there  isn't  a  clock  with  a  second  hand  in  the  crass- 
room.  ? 

10.  Have  the  students  begin  to  work.    Remind  them  to  answer  the  italicized  , 
questions  when  they  complete  the  experiment. 

11.  Discus?  the  italicized  questions  on  page  270  with  the  students. 

12.  Have  f\\e  students  read  page  271  through  the  italicized  quest ions„ to  find 
out  what  they  are  going  to  *do  in  the  second  experiment.    Teacher  may  para- 
phrases ^ 

13.  Have  one  member  of  each  group  get  a  container  of  cold  wa^er.    Then  have  the 
students  begin  to  work. 

14.  Ask  the  groups  to  return  their  materials  and  then  complete,  the  rest  6f  the 
lesson  on  page  271  when  they  finish  the  experiment. 

15.  Discuss  the  italicized  questions  on  page  271' with  the  students.    Also  discuss 
how  the  flight  of  a  hot-air  bal loon  depends  on  the  expansion  of  heated  air. 
Explairi  to  the  'students  that  there  is  a  burner  attached  to  real  hot-air 
balloons  that  heats  the^air  In  the  bottom  of  fhe  galloon  arfb  causes  the  air 
to  expand.  "  * 

16.  Discuss  the  numbered  questions  with  th$  students.    HeJp  them  to  understand 
that  heat  energy  transfers  from  warmer  objects  to  cooler  objects*  •  . 


DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  descriWS  the  expansion^ 

and  contraction  of  liquids  and  gases  in  terms  of  a, 

^  gain  or  loss  of  heat  energy. 

********************************************* 


DEVELOPMENT: *  Lesson  Cluster  4B-2   Changes  In  Motion 

P-age  T-458/S-272    Heating  A  Sol  Id  (35  min.)' 

PURPOSE  :^    To  "extend  tl^e  study  of  the  expansion  and,  contract  ion  of  master  to 
£ '    so  I  ids. 


ADVAfcJCE  PREPARATION:    Materials  -  optional  -  reproduction 

of  the  picture  on  T-458 
on  bogrd  or  transparency, 
Include  a  third  picture 
showing  the  wire  after 
being  heated.  The 
washer  should  be  closer 
to  the  desk. 


Language  Cards/Key  Signs 


expand 
contract 
sol  ids  M 
gain 

loss  - 


TEACHING  SUGGESTIONS: 


1.  Introduce  the  lesson  by  telling  the  students  that  in  this  lesson  they  are 
going  to  find  out  whether  a  gain  or  loss  of  heat  energy  causes  solids  to 
expand  or^contract. 

2.  Have  the  students  read  page  272  and  answer  all  the  questions.  Teacher  may 
paraphrase.  If  necessary  use  the  board  illustrations  to  help  tbe  students 
understand  the  experiment. 

3.  Discuss  the,  italicized  questions. with  the  students  when  they  have  completed 
their  work.  *  Have  them  describe  all  the  ways  that  they  thought  of  to  find 
out  if  solids  change  in  size  whe/i  they  gain  or  lose  heat  energy.    List  the 
ways  that  they  describe  on  the  chalkboard. 

4.  Ask  the  students,  by  a  show/of  har#s,  how  many  knew  that  the  wire  expanded 
*    when  it  was  heated  before  they'  read  the  paragraph  above  the  numbered  ques- 
tions.   Also  ask  them  how  they  knew  that  the  smaller  measurement  of  cm  after 
the  wire  was  heated  meant  that  the  wire  had  expanded.    (The  wire  drooped 
closer  to  the  table  when  it  expanded.) 

5.  Discuss  the  numbered  questions  with  the  students.    Help  the  studeats  to 
understand  that  the  expansion  of  contraction  of  a  wire  is  evidence  of  heat 
energy  transfer  and  that  some  solids  expand  when  they  are  heated  and  contract 
when  they  are  cooled. 


DESIRED  LEARNING  OUTCOME: 


The  students  should  be  able  to  infer  that  some  solid§ 
wilj  expand  when  they  are  heated  and  contract  when 
they  are  cooled. 


****************************************************^ 


ERLC 


DEVELOPMENT*:    Lesson  Cluster  4B-2    Changes  In  Motion 

Page  T-459/S-273*  Cooking  food  (25  min.) 

PURPOSE:    To  extend  the  study  of  changes  in  matter  caused  by  heat  energy  to 
changes  in  food  caused  by  cooking. 


ADVANCE  PREPARATION:    Materials  -  paper  and  pencil  for 
/  each  student 
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Language  Cards/Key  Signs 
properties  matter 
energy  chains 


327 


TEACHING  SUGGESTIONS: 

1.  Introduce  the  lesson  by  explaining  to  the  students  that  evidence  of  heat 
energy  transfer  can  be  observed  in  cooked  food.  ' 

2.  Distribute  the  paper  and  pencils  to  the  students.4  Explain  to  them  that  the 
paper  is  for  the  diagrams  that  represent  energy  chains  called  for  in  the 
text. 

3.  Have  the  students  read  page  273,  answer  all  the  questions,  and  draw  diagrams 
to  represent  the  energy  chains.    Teacher  may  paraphrase. 

4.  Discuss  the  Italicized  questions  with  the  students.    Have  a  student  draw 
his  or  her  energy-chain  diagram  representing  the  boiling  of  e$gs  on  the 
chalkboard.    Ask  other  students  to  draw  energy  chain  diagrams  on  the  board 
to  represent  the  frying,  scrambling,  and  poaching  of  eggs.    Ask  the  rest 
of  the  class  to  describe  the  energy -transformation  that  takes  place  in 
each  energy  chain. 

5.  Discuss  the  numbered  questions  with  the  students.    Have  the  students  share 
their  energy-chain  diagrams  of  the  cooked  food  that  they  like^by  putting 
them  on  the  chalkboard. 

:  I 

6.  Ask  the  students  to  describe  changes  in  food  that  can  be  caused  by  cooling. 
The  students  will  probably  describe  the  hardening  of  food  when  it  is  frozen 
or  the  solidification  of  liquid  gelatin  when  it  is  placed  in  the  refrigerator. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  describe  some  changes. 

in  food  caused^  by  heat  energy  transfer. 
****************************************** 


APPLICATION:    Lesson  Cluster  4B-2    Changes  In  Motion 

Page  T-460/S-274    The  Greatest  Energy  Giver  (30  min.) 


PURPOSE: 


To  apply  what  has  been  learned  about  energy  chains  to  food  chains, 


ADVANCE  PREPARATION: 


Materials  -  paper  and  pencj 1  for 
each  student 


Language  Cards/Key  $igns 
energy  "  j 


Background  Information  -  Either  directly  or  indirectly 
the  sun  is  the  source  of  rpost  of  Earth's  energy.  Green 
plants  can  use  energy  directly  from  the  sun  to  make  food. 
We  get  our  energy  indirectly  from  the  sun  by  eating  plants, 
or  animals  that  have  eaten  plants.    Petroleum/natural  gas, 
and  coal  form  from  plapts  that  used  energy  directly  from 
the  sun.    We  indirectly  use  the  sun's  energy  stored  in  the 
fuels.     It  is  said  that-most  of  Earth1 s,  energy  comes  from 
the  sun  because  neither*  nuclear  nor  geothermal  energy  can 
be  traced  back  to  the  sun  as  their  source.  * 

TEACHING  SUGGESTIONS: 


solar  energy 
temperature 


1.    Have  the  students  read  page  274  as  far  as  the  numbered  questions, 
may  paraphrase. 


Teacher 


ERIC 
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2. 


Be  sure  the  students  understand  that  the  sun  is  the  source  of  most  of  the 
energy  used  on  Earth. 


3.  Discuss  the  energy'chain  diagram  with  the  class.    Students  who  have  done 
the  third  level  unit  POPULATION  INTERACTIONS  will  probably  remember  learning 

\      about  eating  interactions  that  make  i/p  a  kind  of  energy  chain  called6  a  food 
chain.    The  time  needed  for  discussion  at  this  fime  will  depend  on'tiow 
familiar  the  students  are  with  this  concept.  \ 

4.  Have  the  students  answer  the  numbered  questions. 

5.  Ask  a  student  to  draw  his  or  her  diagram  that  represents  the  sun-horse 
energy  chain  on  the  board.    Have  the  class  discuss  any  differences  between 
their  diagrams  and  the  one  on  the  board.    Correct  the  diagram  on  the  board 

,  if  necessary. 

•6.    List  on  the  chalkboard  all  the  ways  the  students  use  solar  energy.  Help 

them  to  understand  that  they  indirectly  use  the  sun!s  energy  stored  in  foods 
and  in  fuels.     If  the  students  wonder4why  the  sun  does  not  supply  all  the 
energy  used  on  Earth,  you  may  wish  to  share  with  "them 'the  explanation  given 
in  Background  Information. 


DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  identify  the- sun  as  the 

initial  energy  giver  in  most  food  chains. 
***********************************************^ 

EVALUATION:    Lesson  Cluster  4B-2   Changes  In  Motion 

'  Page  T-461/S-275    Energy  and  Temperature  (35  min.) 

PURPOSE:    To  evaluate  the  students'  performance  in  relation  to  the  following 
objectives: 

1.  Inferring  that  energy  of  motion  can  be  transformed  into  heat  energy. 

2.  Explaining  that  some  solids  will  expand  when  heated  and  contract 
when  cooled. 

3.  Identifying  the  sun  as  the  initial  energy  giver  in  nearly  all  energy 
chains. 

ADVANCE  PREPARATION:     In  addition  to  paper,  pencil  and  text,  each  student  will 

need:    1  rubber  band,  any  size 

TEACHING  SUGGESTIONS: 

1.  Have  the  students  turn  to  page  275  and  read  through  the  lesson.  Teacher 
may  paraphrase. 

2.  Demonstrate  for  the  class  how  to  puM  a  rubber  band  back  and  forth  rapidly 
3jid  then  hold  it  in  a  stretched  position  against  the  lips.    Exphasi/ze  that 
the^rubber  band  should'  not  be  pulled  to  a  full  stretch  when  pulling  it  back 
■and -forth.     It^could  break  and  hurt  someone. 

i 

3.  Distribute  the  materials  and  have  the  students  proceed  wifh  the  lesson  when 
you  are  certain  that  they  understand  what  they  are  to  do.i 

4.  Collect  the  rubber  bands  and  go  over  the  responses  with  The  students^when 


they  have  completed  their  work.  If^ou  wish,  let  students, correct  their 
own  papers  so  that  they  may  evaluate  their  own  progress. 

5.    Collect  thepapers  so  that  youfc'ari  evaluate  each  Individual 's-  progress. 
If  a  student  correctly  responds  to  all  or  most  of  the  quest  16ns,  you  may 
assume  that  he  or  she  has.  demonstrated  .the  objectives  for  the- cluster' and 
is  ready  to  go  on  to  the  next  cluster.    •  . 

**********************************#**********^^ 
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•  Level' 5    Unit  4    Transfer  of  Energy  * 
Part  B   Changes  In  Matter,  Lesson  Cluster  4B-3 


A.    CLUSTER  OUTLINE 


Page 

Teaching  Strategies 

Lesson  Title 

Teachi ng  Time 
Suggested 

T-466 
T-468 
T-472 
T-469 
T-470 

Introduction 
Development 
Enrichment* 
Appl ication 
Evaluation 

■* 

Liquid-Gas  PhaSe  Cfrafige 
Solid-Liquid  Phase  Change 
Everyday  Phase  Changes 
Volcanoes 
Changing  Phase 

35  min, 

35  min.           *  . 
50  min.              *  -  • 
45  min.  v; 
40  min.  • 

NOTE:    Enrichment  lesson  i s  not  optiona 1 . 

B.    MATERIALS:    Add  the  followjng  to  the  Materials  List  on  page  T-463: 
-1  teakettle 

*                   * * 

-pan  of  water  ■ 

-candle  and  matches  JP^ 

-media  about  volcanoes  -  Nat ionaT  Geographic, 'Jafi.  1981  issue 

APPLICATION:    Lesson  Cluster  4B-3   Changes  In  Phases 
Page  T-469  /S-279    Volcanoes  (35  min.) 

PURPOSE:    To  apply  energy 'transfer  during  phase  change  to  vdlcanoes. 


ADVANCE  PREPARATION:    Materials  -  media  about  volcanoes- 
™  National  Geographic, 

Jan.  1981  has  excellent 
&  *  pictures  of  Mt.  St. 

Hellns^ 
-  paper  and  penci I s 

TEACHING  SUGGESTIONS': 

1.    Use .media  to  introduce  or . review  volcanoes.  \ 


Language  Cards/Key  Signs 

volcano 

liquid  & 

phase 

lava  fat 
so\\6 


2.  Explain  to  the  students  that  in  this  lesson  they  are  going  to  learn  about  phase 
changes  and  energy  transfers  in  volcanoes. 

3.  Have  the  students  read  page.,279  and  answer  all  the  questions.    Teacher  may 
paraphrase.        *  ' 

4.  Discuss  the  italicized  questions  with  the  students.  Help  them  to  understand 
that  when  hoi,  liquid  lava  changes  to  a. sol  id  on  the  Earth's  surface,  it  loses 
heat  energy.  'When  solid  rock  inside- the  Earth  gains  heat  energy,  it  changes 
to  a  I iquid. 
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•5. 


6. 


Ask  a  student  to  draw  his  or  her  diagram  of  the  lava-rock  energy  chain  on 
>the  chalkboard.    Ask  other  students  to  366  to  the  ehergy  chain  if  they  can.' 

Point  out  to  the  Studentst  where  you  have  placed  the  reference  books  on  vol- 
canoes.   Tell  them  that  they  may  use  them  during  their  free  time,     If  you 
plan  to  have  all  or  some  students  do  reports,  models  or. pictures,  assign  them- 
-at  this  time.    Provide  time  during  a  later  class  for  them  to  share  their 
reports  and  prQjects. 


DESIRED  LEARNING  OUTCOME: 


The  students  should  be  able  to  describe  the  solid- 
liquid  phase  changes  of  lava  and  the  energy  transfers 


that  accompany  the  changes.  % 
**************************************^^ 


INTRODUCTION:.  Lesson  Cluster  4B-3    Changes  In  Phases 

Page  T-466/S-276    Liquid-Gas  Phase  Change  (35  min.) 

PURPOSE:.    To  review  phase  changes  and  to  identify  such  changes  in  matter  as  evi- 
dence of  energy  transfer. 


Language  Cards/Key  Signs 
phase  change 
matter 
sol  id 

I  iquid  t 
gas 

energy 
energy 
energy 


transfer 
g  i  ver 
receiver 


ADVANCE  PREPARATION: 

Background  Information  -  When  water  is  boiled  in  a  pan 
on  an  electric  range,  the  heating  element  on  the  range 
the  energy  giver,  transferfe  heat  energy  to  the  pan, 
the  energy  receiver.    The  p^n  then  becomes  an  energy 
giver,  transferring  heat  to  th^Wfer  in  the  pan, 
the  energy  receiver.    The  water,  hSvfRg^gained  heat 
energy,  boils  and  changes  from  a  liquid  to  a  gas.  The 
change  in  phase  is  evidence  that  energy  has  been  trans 

f^rrefr.     If,  a  cold  object  is  held  directly  above  the  T~ 
stemming  pot,  heat  energy  from  the  steam,  the  energy 
giver  will  be  transferred  to  the  object,  the  energy 
receiver.    The  steam  iosefi  heat  energy  and  changes  frOw* 
a  gas  to  a  liquid.    The  change  in  phase  is  evidence  of 
energy  transfer.    Further  evidence  of  change  in  phase 
can  be  observed  when  poisture  forms  on  the  outside  of 
a  gl^ss  of  ice-cold,  liqu'ud.    Heat  energy  from  warm  air, 
the^energy  giver,  is  lost  when  it  comes  in  contact  with 
the  cold  glass,  the  energy  receiver. 

Materials  -rubbing  alcohol 

-plastic  vial  with  cap 
-medicine  dropper 
-4  paper  towel s 
-hot  plate 

-tea  kettle  or  pan  of  water 
-pancake  turner 

The  medicine  dropper  and  rubbing  alcohol  are  available  at  drug  stores.  Although 
you  Will  probably  have  to  purchase  473  ml   (1  pt.),  the  smallest  size  in  which  it 
is  sold,  you  can  sace  what  you^do  not  use  for  next  year.*   Fill  the  vial  with 
alcohol  and  cap  it.    Cut  the. paper  towels  into  10  cm  x  10  xm  (4'  in.  x  4  in,) 
pieces.    Find  out  if  any  s1«dent  is  allergic  to  rubbing  alcohol  before  putting 
alcohol  on  his  or  her  hand. 
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TEACHING  SUGGESTIONS: 


1.  Introduce  the  cluster  by  having  the"  students  read  its  title  on  page  276. 
Review0 the  three  phases,  or  forms,  of  matter.    Students  who  have  done  the 
fourth  level  unit  EXPLORING  MATTER  will  probably  remember  learning  that 

"matter  may  be  in  the  form  of  a' sol  id,  a  liquid,  or  a*  gas.    Those  whtThave  } 
done  the  fourth  level  unit  PATTERNS  will  probably  remember  that  matter  changes* 
-*    phases  in  tljra^wSter  cycle.  •  - 

2.  Introduce  the  lesson  by  explaining' to  the  students  that  they  are  going  to 
relate  what  they  have  learned  about  matter  and  energy  to  phase  changes.  ' 

3.  Have  the  students  read  page  276  to  find  out  what  they  are  going  to  do.  ^ 
Teacher  may  paraphrase.  9 

4.  Discuss  the  Caution  with  the  students,.    Stress  that  they  are  to  keep  their 
hands  at  a  distance  from  their  lips  when  they  blow  on  the  alcohol. 

5.  Then  put  a  few  drops  of  alcohol  from  the  vial  on  the  back  of  one  hand  of 
.each  student. 

6.  -  Provide  time  for  the  students  to  observe  the  alcohol  andjjriink  about  the 

italicized  questions  that  end  at  the  top  of  column  2. 

7.  Distribute  the  pieces  of  paper  towel  and  then  put  a  few  drops  of  alcohol 
on  each  piece. 

8.  Provide  time,  for  the  students  to  observe  the  alcohol  and  think  about  the 
italicized  questions.  - 

9.  ^-Discuss  all  the  italicized  questions  with  the  students.    Help  the  students 

'to  relate,  the  disappearance  of  the  alcohol  to  a  change  Vn  phase  from  liquid 
to  gas  -  evidence  that  heat  energy  transferred  from  the  warm  air  surrbunding 
the  alcohol  to  the  alcohol.    The  alcohol  that  gained  energy  changed  to  a  gas. 

10.  Have  the  students  throw  away  the  paper  towels  and  wash  their  hands. 

w 

11.  Have  the  students  read  page  277  and  answer  all  the  questions.  Demonstrate 
the  tea  kettle  experiment  for  the  class. 

12.  D'iscuss  the  questions  with  the  students.    Help  the  students  to  relate  the 
water  droplets  that  formed  on  the  pancake  turner  and  the  pitcher  of  lemonade 
to- a  change  ih  phase  from  gas  to  liquid  -  evidence  that  heat  .energy  transferred 
from  the  water  vapor  ih  the  air  when  it  came  in  contact  with  the  cold  pitcher. 
The  water  vapor  that  lost  energy "changes  from-a  gas  to  a  liquid. 


DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  identify  phase  changes  * 

as  evidence  of  energy  transfer  and  describe  energy 

transfers  that  take  place  in  liquid-gas  changes. 
***************** ********** ************************************ *********************** 
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Language  Cards/Key  Signs 

solid 

I [quid 

phase*  change 
energy  transfer  ~ 


DEVELOPMENT:    Lesson  Cluster  4B-3    Changes  In  Phases 

\^  Page  T-468/S-278    Sol  Id-Llquld  Phase  Change  (35  min.) 

PURPOSE:    To  extend  the  study  of  energy  transfer  in  phase  changes  to  solids  and 
I Iqu  ids.  -  _ 

ADVANCE  PREPARATION:    Materials  -  Each  student  Will  need: 

-1  ice  cube 

,  -  "-plastic  container,  237  ml 

Also  have  a  candle  and 
matches  on  hand. 

\ 

TEACHING  SUGGESTIONS:  '  . 

1.  Introduce  the  lesson  by  explaining  to  the  students  that  in  this  lesson  they 
are  going  to  learn  about  energy  transfer  in  solid-liquid  phase  changes. 

2.  Have  the  students  read  page  278  through  the  Italicized  questions  above  picture 
A.  ^Teacher  may  paraphrase. 

3.  Cautiorf  the^students  against  holding  the  ice  cubes  for  very  long.  Explain 
that  they  could, injure  their  hands. 

<, 

4.  Distribute  the  materials  and  have -the.  students  begin  to  work. 

4 

5.  Discuss  the  italicized  question^  with  the  students.    Help  them  to  relate  the 
water  in  the  containers  to  a  change  in  phase  from  a  solid  to  a  liquid  - 
evidence  that  heat  energy  transferred  from  their  hands  to  the  ice  cube. 

r" 

6.  Have  the  students  read  th,e  last  paragraph  in  column  ^1.    Demonstrate  the  candle 
experiment.    Then  discuss  the  italicized  questions  with-them.    Help  the  students 
to. relate  the  dripping  wax  to  a  change  in  phase  from  $t  liquid  to  a  solid.  The 
candle  gained  heat  energy  causing  it  to  change  from, a  solid  to  a  liquid.  The 
liquid  wax  changed,  to  a  solid  whep  it  lost  heat  energy  to  the  air,, 

7.  Distribute  the  paper  and  pencils  and  have  the  students  draw  the  diagram' 
described  ^question  1. 

8.  Use  questions  2  and  3  to  review  energy  transfers  jn_ sol id-l iquid  phase  changes. 

DESIRED-  LEARNING  OUTCOME;    The  students  should  be  able  to  identify  phase  changes 
,  -  as  evidence  of  energy  transfer,  describe  energfy  trans- 

fers that  take  place  in  solid-liquid  phase  changes,  and 
infer  that  energy  is  needed  to  change  a" sol  id  to  a 
I iqu  id . 

o******* ********** o ********************* **^^ 


ENRICHMENT:    Lesson 'Cluster  4B-3  -  Changes  In  Phase 

.  '   1      Page  T-472  Everyday  Phase  Changes  (50  min.) 

PURPOSE:    To  provfde  additional  practice  in  describing  energy  transfers  in  phase 
changes.    This  lesson  does  not  appear  in  the  student  text.     It  should 
be  done  following  (2)  Solid-Liquid  Phase  Changes, 

ADVANcl  PREPARATION:    Materials^  none, 

* —      _      ■-       -  * 

634  254 


TEACHING  SUGGESTIONS: 


•1.     introduce  the  lesson  by  explaining  to  the  students  that  in  this  lesson  they 
are  going  to  analyze  some  phase  changes  that  can  be  observed  in  everyday 
J  i  f  e.  ^ 

9 

2.  Make  a  chart  in  the  chalkboard.    Write  the  headings  "Solid  to  Liquid," 
"Liquid  to  Gas,"  "Gas  to  Liquid,"  and  "Liquid  to  Solid"  across  the  top. 

3.  Ask  the  .students  to  describe  phase  changes  that  they  have  observed  at  school, 
at  home,  and  outdoors.    As  each  change  is  described,  have  the  class  tell  yoQ 
under  which  heading  on  th£  board  it  should  be  listed.    The  students  will 
probably  describe  such  changes  as:    the  melting  of  ice  cream,  snow,  ice,  and 
heated  margarine;  the  evaporation  of  water  from  puddles,  sidewalks,  apd  their 
hands  when  they  do  not  thoroughly  dry  them;  the  condensation  of  water  on  a 
glass  of  ice  water  and  of  water  vapor  when  it  rafns;  the  solidification  of 
melted  butter,  melted  ice  cream,  and  liquid  pudding. 

4.  Record  each  change  on  the  chart  in  words  such  as  "water  vapor  to  rain." 

5.  Ask  each  student  to  pick  one  phase-change  descript  ion  on  the  board  and  decide 
which  is  tjie  energy  receiver.    Then  ask  them  to  decide  whether  energy  is 
gained  or  lost  in  during  the  phase  change.    Provide  time  for  the  students  to 
do  this.  „ 

6.  Put  a  plus  sign  before  each  phase  change  in  which  energy  Ms  gained    and  a 
minus  sign  before  each  change  in  which  energy  is  lost. 

>. 

7.,  Ask  the  students  to  study  the  chart  for  a  pattern.    They  will  probably 
observe  that  energy  is  gained  when  a  solid  changes  to  a  liquid  and  when  a 
liquid  changes  to  a  solid. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  determine  that  energy 

is  gained  when  a  solid  changes  to  a  liquid  and  when 
a  liquid  Changes  to  a  gas  and  that  energy  is  lost  When  . 
a  gas  changes  to  a  liquid  and  when  a  liquid  changes  to 
a  sol i d . 

***********************************^ 


EVALUATION:    Lesson  Cluster  4B-3    Changes  In  Phase 

Page  T-470/S-280   bhanging  Phase  (40  min. ) 

PURPOSE:*   To  evaluate  the  students1  performance  in  relation  to  the  following 
objectives: 

1'.  _  Identifying  phase  changes. 

2.     identifying  energy  givers  and  receivers  in  phase  changes. 
TEACHING  SUGGESTIONS; 

1.  Have  the  students  read  through  pages  280  and  281.    Teacher  may  paraphrase. 

2.  Hav$  the  students  proceed  with  the  lesson  when  you  are  certain  that  they 
understand  what  they  are  to  do. 

3.  Go  aver  the  responses  with  the  students  when  they  have  completed  their  work. 
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If  you  wish,  let. the  styoents  correct  their  own  papers  so  that  they  may 
evaluate  their  progrej 

4.  Collect  the  papers/so  that  you  can  evaluate  each  individual's  progress.'  if 

a  student  correctly  identifies  all  or  most  of  the  phase  changes  and  the  energy 
gi^&rs  and  rece/vers  involved,  you  may  assume  that  he  or  she  has  demonstrated 
the  objectives/for  the  cluster  and  is  ready  to  go  on. to  the  next  cluster, 

5.  For  further/informal  eva  I  uat  ionTTiave  the  students  turn  back  to. page  258 
apd  look  af  the  picture  that  introduces  Part  B.    Ask  thdfo  why  they  think 
that  part/cular  picture  was  used  to  introduce  the  part  they  just  completed/ 
Suggest  /hat  they  look  for  clues  in  the  part  title  and  in  the  cluster  titles 
on  page/267  and  2/6.    The  students. should  be  able  to: 
a.     identify  the  sun  as  the  initial  energy  giver  in  the  picture. 

fer  that  heat  energy  and  light  energy  from  the  sun  were  transferred 
directly  to  the  gfeen  plants* 

infer  that  the  energy  the  bird  obtained  indirectfy  from  the  sun  in  'its 
food  was  transformed  into  sound  energy. 

identify  the  solid  to  liquid  phase  charvge  of  the  snow  and  ice. 
identify  the  phase  change  of  the  snow  and  ice  as  evidence  of  energy  transfer, 
infer  that  the  snow  and  ice  gained  energy  when  they  changed  from  solid 
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.  *  Level  5    Unit  4    Matter  and  Energy 

4 

Part  C   Changes  In  Systems,  Lesson  Cluster  4C-1 
*     A.    CLUSTER  OUTLI'NE 


Page 

Teach  I ng ' Strateg  i  es 

Lesson  Title  v 

Teaching  Time 
Suggested 

T-478 

T-479 

T-480 

T-481 

T-482 

T-484  ' 

%485 

Introduction 

Development 

Developmervt 

Enrichment** 

Development 

ApDl ication 

Eva luat ion 

Interactions  and  Systems 

A  -System  for  Circulating  Blood 

A  Bicycle-Moving  System 

Systems*  Everywhere 

Sti 1 1  the  Same  System? 

Comparing  Systems 

Know  Your  Systems 

30  min. 
30  min. 
30  min. 
50  min. 
45  min. 
35  min. 
30  min. 

MOTE:    Enrichment  lesson  i s  optiona I . 

B.    MATERIALS:    Add  the  following  to  the  Materials  List  on  page  T-475: 
-1  bicycle  as  pictured  on  pag§  285 
-1  hand  saw  and  piece  of  wood  or  tree  limb  (optional) 
,f          "  see  Evaluation  Lesson 

A 

INTRODUCTION:    Lesson  Cluster  4C-1    Systems,  Matter  and  Change 

Page  T-478/S-283    Interactions  and  Systems  (30  min.) 

PURPOSE:    To  reintroduce  the  concepts  of  interaction  and  system  and  relate  them 
to  energy  transfer  and  energy  chains. 


ADVANCE  PREPARATION: 

Background  Information  -  The  term  system  is  used  to 
designate  a  specific  group  o*f  related,  interacting 
objects.    The  concept  of  system  is  important; because 
It  can  enable  the  students  to  isolate  particular 
objects,  to  keep  track  of  a  group  of  objects  during  an 
Interaction,  to  infer  relationships  among  interacting 
objects,  and  to  begin  to  look  for  cause  and  effect  rela- 
tionships in  interactions. 


Language  Cards/Key  Signs 

interaction 

system 

interact 

change 


Mator ia Is  -  paper  and  penci I s 


TEACHING  SUGGESTIONS: 

|.     Introduce  Parl\C  of  the  unit  by  having  the  students  read  the  title  of  the  part 
and  look  at  the  picture  on  page  282.    Explain  to  the  students  that  in  the 
previous  part  they  learned  about  changes  in  matter.     In  this  part  they  are 
going  to  learn  about  changes  in  systems. 

2.    Have  the  students  read  the  two  Introductory  paragraphs  to  the  lesson  on  page 
283  to  review  the  terms  Interaction  and  system.    Teacher  may  paraphrase. 
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3.  Make  certain  that  the  students  understand  the  concepts  by  writing  on  the  v 
chalkboard    "Did  interaction  take  place?"    Most"* students  win  probably' agree 
that  interaction  took  plac§.    Ask"the  students  on  what  evidence  they  based 
their  answer  (words  on  the  chalkboard)  and  what  objects  interacted  (hand, 
chalk,  and  chalkboard).    You  may  wish  to  return  to  the  j^view  of  the  concepts 
and  the  term  evidence  on  page  T- 146  of  Unit  2  FORCES. 

4.  Have  the'students  complete  the  first  column. 

5.  Let  the  students  discuss  their  answers  to  the  questions. 

6.  Have  the  students  answer  the  numbered  questions.  Demonstrate  the  action  of 
writing  a  letter  to. help  make  the  system  more  clear.  Review,  if  necessary, 
how  to  draw  a  diagram  of  an  energy  chain  in  Energy  Chains  on  page  265. 

7.  Have  the  students  compare  and  discuss  their  diagrams  and  descriptions  of 
a  letter-writing  system. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  describe  interacting 

objects  in  a  system  and  draw  a  diagram  of  an  energy  chain 
that  represents  interactions  with  two  or  more  energy 
transfers..  ,  J 

****************************************^^^ 


DEVELOPMENT; 


Lesson  Cluster  4C-1    Systems,  Matter  and  Change 

Page  T-479/S-284  .A  System  for  Circulating  Blood  (30  min.) 


PURPOSE:    To  reintroduce  structures  of  the  body  that  make  up  systems.    You  may 
want  to  correlate  this  lesson  with  a  health  lesson  or  use  it  in  place 
of  one. 


ADVANCE;  PREPARATION: 

Background  Information  -  The  functions  of  the  circula 
tory  system  are*  to  transport  nutrients  and  oxygen  to 
every  portion  of  the  body  and  to  remove  waste  pro- 
ducts from  every  portion.    Each  interacting  structure 
or  organ  has  specific  functions  relative  to  the  other 
structures  in  the  system. 

Materials  -  none 

TEACHING  SUGGESTIONS:  & 


Language  Cards/Key  Signs 

system 

i  nteract 

ci  rcu latory  system 

heart 

veins 

arteries 

blood 

capi  I  laries* 


?. 
3. 


Introduce  the  lesson  by  reminding  the  students  that  in  Unit  1,  ADAPTATION, 
the/  Iftarnftd-that  some  insido  structures  in  organisms  interact  and  that  some 
interacting  structures  make  up  systems.    Organisms  may  have  several  inside 
systems  that  do  something  to  help  the  organisms  stay  alive. 

Tell  them  that  they  are  going  to  learn  about  the  human  circulatory  system. 

Have  the  students  read  and  answer  the  questions  on  page  284.    Teacher  may 
paraphrase;    Help  the  students  see  some  of  their  own  veins  and ' arteries. 


4.^  Have  the  students  discuss  their  answers  to  the  questions.     In  naming  the  main 


parts  of  the  human  circulatory  system,  ask  the  students  to  explain,  in  terms 
of  function,  why  each  structure  should  be  included  in  the  system.    AISo  ask  . 
them  to  explain  how  the  structures  in  the  circulatory  system  are  related. 
(They  help  to  carry  nutrients  and  oxygen  in  the  blood  to  each  part  of, the 
body  and  to  carry  away  waste-  from  each  part^ 

•5.    Review  with  the  students  the  skeletal.,  respiratory,  digestive,  and  muscular- 
systems  in  organ isrns  fffet  they  ha^e  previously  studied.    You  may  wish  to  have 
them  turn  back  to' pages  25-33  in  Lesson  Cluster  B-1  of  ADAPTATIONS  if  they 
have  difficulty  in  remembering  the  structures  in  any  or  all  of  these  systems.' 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  name  the  main  structures 

4n  the  human  circulatory  system  and  to  describe  hon  the 
structures  are  related  by  functi.on. 

*********************************^ 

DEVELOPMENT:'   Lesson  Cluster  4C-1    Systems,  Matter  and  Change   '  ' 
Page  T-480/Sr285    A  Bicycle-Moving  System  (30  min.) 

PURPOSE:    To  provide  practice  in  naming  objects  in  a  system  arrd  In  describing 
the  refationship  of  the  interacting  objects  in  that  .system. 


ADVANCE  PREPARATION:    Materials  -1  bicycle  as  on  page  S.-285 

-paper  and  penci  I s 

TEACHING  SUGGESTIONS:  -  - 


Language  Cards/Key  Signs 

bipycle 

interact 

drive  system 


1.  Have  the  stucbnts  read  the  first  column  on  page  285  and  answer  the  italicized 
questions  at  ttie  top  of  the  second  column.    Teacher  may  paraphrase.    Use  the 
bicycle  to  help  the  students  see  the  drive  system  more  clearly. 

2.  Ask  the  students  to  name  the  structures  in  the  bicycle-moving  system.     If  the 
students  disagree  about  which  objects  should  be  included  in  the  system,  hav'e 
them  determine  whether  of  not  the  structure  is  related  to  the  other  structures 
that  make  the  bicycle  move. 

3.  Have  the  students  draw  the  diagram  described  in  the  first  numbered  question. 
Review  with  them,  if  necessary,  how  to  make  a  diagram  that  shows' the  energy 
transfers  in  a  system.    You  may  wish  to  have  the  students  turn  back  to 
Transforming  Energy  on  page  267  to  look  at  the  examples  of  diagrams  that  are 
given  in  that  lesson. 

4.  Have  the  students  compare  and  discuss  the  diagrams  that  thdy  made. 

5.  Discuss  questions  2  and  3  with  the  studentk. 

6.  Extend  the  lesson,  if  you  wi*sh,  by  having  the~sfudents  describe  sMplagtajm 
the  steering  system,  fhe  stopping  system,  and  the  lighting  system^?  a  \ 
bicycle.  » 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  name  the  objects  in  a 

bicycle-moving  system  and  make  a  diagram  of  the  system  • 
that  shows  the  energy  transfers  in  it. 
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ENfUCHMENT  (optional) 


Lesson  Cluster  4C-1    Systems,  Matter  and  Change 
Page  T-481  Systems  Everywhere  (50*min.) 


PURPOSE: .  To  provide  additional  practice  in  identifying  objects  in  a  system  and 

describing  how  they  are  related'by  interaction  qr  function.    This  lesson- 
dbea.  not  appear  i a  the  student  text.     It  should  be  done  following  (3) 
A  Bicycle-Moving  System.       -  * 


Language  Cards/Key  Signs 
system  .  *  * 


ADVANCE  PREPARATION: 

B&ekground 'Information  -  Tha  term  system  is  in  common 
use  today.     In  newspapers,  weekly  news  magazines,  and 
on  television,  references  are  made  to  school  systems, 
.to.  computer  systems,  to  communication  systems,  and  to 
electronic  systems.    Some  advertisements  indicate 
openings  for  the  position- of  systems  analyst  in  var- 
ious companies;  other  advertisements  indicate  special 
prices  to  check  the  cooling  systems  of  automobi les. 
Most  students  will  probably  by  aware  of  many  of  these 
uses  of  the  term  systems. 

Materials  -  Each  group  of  3  students  will* need: 
-1  sheet  of  ualined  paper 
-penc  i I 

-3  sheets  of  colored  paper 

-3  scissors 

*glue 

-crayons  ^ 
-paper  of:  cardboard  for  labels 

In  this  lesson,  the  students  will  either  draw  or  cut  out  objects  that  interact 
to  form  systems  with  which  they  are  fagniliar.    By  working  in  groups,  the 
students  will  be  able  to  share  their  ideas  and  the  work  involved  in  representing 
various  systems.    The  students  may  be  encouraged  to  make  more  complicated 
systems  than  they  would  if  they  worked  individually.    The  students  will  need  a 
variety  of  reference  books,  magazines,  or-other  materials  to  research  objects 
in  systems  about  which 'they  are  not  sure.    Ask  a  librarian  to  help  you  find 
books^or_ other  materials  written  for  elementary  students  that  contain  infor- 
mation about  the  parts  in  a  computer  system  and  such  automobile  systems  as  the 
lubrication,"  cool ing,  transmission,  exhaust,  or  carburetor  systems-    Ask  also 
for  books  dealing  with  systems  in  plants,  telephone,  telegraph,  and  television 
systems,  weather  systems,  and  electrical  systems  in  homes.    Place  the  books 
that  you  collect  with  the  other  materials  on  a  centra  I ly- located  supply  table. 

? 

TEACHING  SUGGESTIONS: 

*  •  * 

1.  Introduce  the  lesson  by  explaining  to  the  students  that  they -are  going  to  draw 
orciit  out  pictures  of  objects  that  can  interact  to  form  systems  and  that  they 
wl 1 1  work  in  groups. 

2.  Divide^the  ,class  into  groups  of  three. 

3.  Distribute  the  unlined  paper  and  pencils, 

4.  Ask  each  group  to  list  some  systems  with  which  they  arer  familiar.    Suggest  that  j 
they  think  about  systems  in  their  town,  at  school,  and  at  home.  ' 


ERLC 


260 


■640' 


5.  Compile  a  list  on  the  chalkboard  of  all  the  systems  that  the  groups  named. 
Supplement  the  list,  as  necessary,  with  such  systems  as  the  town's  school 
system,  a  food-shopping  system, ^a  kitchen  system,  a  school-work  system,  and 
othef*  systems  about  whjch_^ou  have  beert  able  to  gather  reference  books.  Be 
sure  that  the  list  contains  some  simple  systems  as  well  as  some  that  are  more 
complex.    06  not  feel  that  you  persona  1 1  V'tntrst  be  able*  to  name  the  objects 

in  .every  system  that  the ?students  name. 

6.  Explaia  to  the  students  that  each  group  is  to  choo^e^a , system  and  then  list 
the  objects  in  that  system.    Point  out  the  reference  materials  fhat  they  may 
use  to  help  them.    Further  explain  that  the  members  in  eacff  group  may  either 
draw,  color,  en<^  then  cut  out  the  objects  or  cut  out  parts  of  objects  from 
colored m paper  and  then  paste  them  together. 

7.  Have  the  groups  choose  a  system,  list  the  objects  in  it,  and  then  go  to  the 
supply  tabl&  to  get  their  materials. 

8.  Circulate  among  the  groups  providing  help  as  it  is  needed.  ■ 

9.  Have  the  members  of  each  group  tell  the  rest  of  the  class  about  the  system  that 
they  made.    Ask  them  to  name  the  objects  in  the  system  as  they  hold  them  up. 
Then  ask  them  to  tell  how  the  objects  are  related  by  i nteract ion  or  function. 

10.  Make  a  bulletin    board  display,  of  the  students1  systems.    Have  the  groups 
urite  the  names  of  the  systems  they  made  on  pieces  of  paper.    Place  the  names 
reside  the  appropriate  systems  on  the  bulletin  board.    The  display  can  be  used 
as  a  handy    reference  theoughout  the  rest  of  the  cluster.. 

11.  Conclude  the  lesson  by  stressing  that  system  is  a  common  and  important  term  i 
^    -In  today's  vocabulary.^  x 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  name  the  objects  in  a 

system  of  their  own  choosing  and  describe  the  relation- 
ship of  the  objects  in  the  system. 

**************************************%**** *^ 

DEVELOPMENT:    Lesson  Cluster  4C-1    Systems,  Matter  and 'Change 
I  Page  T-482/S-286    Sti I  I  the  Same  System?  (45  min.) 

PURPOSE:    To  extend -the  concept  of  system  to'changed  systems  in  which  matter  may  or 
may  not  be  gained  or  lost. 


ADVANQE  'PREPARATION: 

Background  Information  -  The  term  system  is  used  to 
designate  a  specific  group  of  objects  that  have  inter- 
acted, are  interacting,  or  could  interact.    Unless  mat- 
ter is  gained  or  lost  within  a  system,  the  system  can 
undergo  a  series  of  changes  and  still  remain  the  same 
system.    Energy  can  be  transferred  among  the  objects 
within  the  system  or  transferred  in  or  out  of  the  sys-  . 
tern  and  it  still  remains  the  same  system.    However,  if 
matter  is  gained  or  lost,  the  original  system  loses  its 
identity  and  becomes  a  new  system.  , 


Language  Cards/Key  Signs 


system 

i  nteract I ng 

evidence 

battery  . 

wi  re 

bulb. 
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one  bul b>  one  piece 


Materials  -Each  pair  of  students  will  need: 

-1  battery,  flashlight,  size  D;  1.5  V 
-1  bulb,  flashlight,  size  13 
-1  jurpbo  paper  clip 

-wire,  afumihim,  un insu lated, *20  gauge,  30  cm  (12  in.) 
-masking  tape 

TEACHING  SUGGESTIONS:    *  ,  '  r 

1.  Introduce  the  lesson  by  telling  the  students  that  systems  can  undergo  many 
changes  and  still  remain  the, same  system.    Ask.them  under  what  conditions  they 
tTTlnk  that  the  original  system  would  lose  its  identity  and  become  a  new  system 
Accept  the  students''  opinions  because  it  is  more  important  at  this  time  for 
them  to  become  aware  of  the  problem  than  to  answer  correctly, 

2.  Tell  the  students  that  the  lesson  they  are  about  to  do  will  help  them  to 
'answer  the  question  more  definitely.  *  ? 

3.  Divide  the  claSs  into  pairs. 

4.  Have  the  students  read  through  the  lesson  to  find  out  what  they  are  going  to 
do.    Teacher  may  paraphrase.. 

-*  * 

5.  Discuss  pictures  A  and  B  with  the  students  to  make  sure  that  they,  understand 
#  how  to  put  together  the  electric  systems.    Students  who  have  done  the  unit 

EXPLORING  ENERGY  will  probably-  remember  how  to  connect  ap  electric  system 
with  tape. 

\  . 

6.  Jell  the  students  that  each  pair  will  need  one  battery, 
of  wire,  a  paper  clip,  and  a  strip  of  tape  5  cm  (2  in.)  Jong.'    You  may' wish 
to  put  the  list  on  the  board  to  help  the  students  remember  what  they  need. 

Ir 

7.  Suggest  to  the  students  that  they  stick  one^end  of  the  tape  to  the  edge  of 
their  desks  so  that  they  may  snip  off  pieces  as  they  need  them  to  connect 
their  eleptric  systems. 

8.  Have  the  students  get  their  materials  and  begin  to  work. 

9.  Circulate  among  the  students  providing  help  as  it  is  needed.    Encourage 'the 
students  to  take  turns  holding  the  parts  of  the  electric  systems  and  applying 
the  tape. 

10.  Discuss  the  italicized  questions-  with  the  students. 

9 

11.  Check  the  students  understanding  of  the  lesson  by'making  a  chart  on  the  chalk-' 
board  and  having  thern  tell  you  how  to  f i 1 1  it.    Write  the  headings  "Original 
System  A,"  "System  B,if  and  "System  C"  across  the  top.    Write  "Added  or 

*    Removed"  and  "Same  or  Different  System"  and  "How  Different"  down  the  side. 
The  students  should  understand  that  energy  was  added  to  Original  System  A, 
the  battery  was  removed  from  System  B,  and  a  paper  cMp  was  added  to  System  C. 
They  should  also  understand  that  System  A  is  the  same* system  even  if  energy 
transferred  through  it.    System  B  Is  a  new  system  because  an  object  (matter) 
was  removed  from  it;  System  C  is  a  new  system  because  an  object  (matter) 
was  made  of  one  of  more  different  kinds  of  matter. 

12.  Discuss  the  numbered  questions  with  the  students.    Refer  to  the  chart  on  the 
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board  if  the  students  have  difficulty!    Be  sgre  they  understand  that  when 
matter  is  removed  (the  battery)  or  added  (the  paper  clip)  to-a  system,  a 
new  system  i.s  formed.     Interaction  In  a  system  (the  bulb  lighting)  does  not 
determine  whether  or  not  a  new  system  is  formed.    The  formation  of  a- new 
system  depends  on  the  gain  or  loss  of  matter. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  infer  from  their 

observations  of  electric  systems  that  when  objects 

(matter)  are  added  to Jar  removed  from  a  system,  a 

new  system  Is  formed.  * 
*********************************************************** 


APPLICATION:    Lesson  Cluster  4C-1    Systems,  Matter  and  Change 
Page  T-484/S-287    Comparing  Systems  (35  min.) 

PURPOSE:    To  apply  what  has  been  learned  about  the  gain  oe  loss  of  matter  in 
changes  systems  to  pictured  evidence  of  changes  in  systems. 


ADVANCE  PREPARATION:  Materials  -  none 
TEACHING  SUGGESTIONS:. 


Language  Cards/Key  Signs 

systems 

interact 

evidence 


Introduce  the  lesson  by  reviewing  with  the  students 
under  what  conditions  a  system  loses  its' identity  and  becomes  a  new  system 
(when  there  Is  a  gain  or  loss  of  matter  In  the  system).    Also  review  under  what 
conditions  a  system  is  transferred  in  the  system:    when  the  objects  interact; 
when  there  is  no  gain  or  loss  of  matter. 


2.  Have  the  students  read  page  287  and  answer  alj  the  italicized  questions.  - 
Teacher  may  paraphrase.  / 

« 

3.  Have  the  students  discuss  the  italicized  questions.    Ask  them  to  describe  the 
evidence  in  the  pictures  on  which  they  based  their  answers.    The  students  will 
probably  not  have  difficulty  in  determining  that  no  matter  has  been  gained  or 
tost  in  the  paper-cutting  system  so  the  system  remains  the  same.    Based  on 
their  experiments  with  batteries  and  bulbs  "in  the  last  lesson,  they  will  pro- 
bably have  no  difficulty  in  determining  that  the  addition  of  matter  (the 
second  battery)  to  the  battery  -  bulb  system  results  in  the ' format  ion  of  a 
new  system. rj  The  cold-drink  system  may,  however,  cause  the  students  some  dif- 
ficulty.   Help  them,  if  necessary,  by  asking  them  what  happens  to  carbonated-  , 

, drinks  after  the  drinks  have  been  standing  for  awhile.     (They  become  "flat" 

after  the  gas  has  escaped).    Help  the  students  to  understand  that 'the  bubbles 

lost  from  the  cold-drink  system  are  matter  in  the  form  of  a  gas  so  the  system 

lost  matter  and  became  a  new  system.    You  may  want  to  have  the  students  turn 

back  to  page  276  to  review  Liquid-Gas  Phase  Changes. 

* 

4.  Provide  time  for'the  students  to  read  and  think  about  question  1.    Then  ask 
several  students,  to  state  the  general  rule  that  they  have, decided  on.  Write 
the  rules  on  the  chalkboard  in  the  words  of  the  students.    Then'lhave  the  class 
decide  which  rule  will  work  whenever  they  have  to  decide  whether  or  not  systems 
have  changed  into  different  systems  or  let  thern  make  up  9  different  rule. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  generalize  that  jf  matter 

is  gained  or  lost  in  a  system,  the  original  system 

becomes  a  new  system. 
**********************************^^ 
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EVALUATIONS    Lesson  Cluster  4C-1    Systems ;  Matter  and  Change 
Page  T-485/S7288    Know  Your  Systems  <30^mln.) 

« 

PURPOSE:    To  evaluate  the  students1  preformance  \n  relation  to  the  following 
-objectives:  _0  . 

1.  Lostfng  the  objects  In  a  system. 

2.  Drawing  a  diagram  to  represent  the  energy  transfers  In  an  interattlnp 
>4     system.     *  • 

i  3.    Determining  whether  an  original  system  remains  or  a  new  system  is 

formed  after  changes  in  the  system. 
4.    Descri bing^the  basts  for  deciding  whether  a  new  system  is  formed 
after  changes  In  the  system.      '  - 

ADVANCE  PREPARATION:    Materials  -  In  additionto  paper,  pencil  and  text,  have  on 

hand: 

-  1  hand  saw  and  piece  of  wood  or  tree  limb; 
„     see  Teacher  Suggestions. 

TEACHING    SUGGESTIONS:  *  x 

1.  Have  the  students  turn  to  page  288' and  read  the  lesson.    Teacher  nr^y  paraphrase. 

2.  Have  the  students  do  the  lesson  when  you  are  sure  that  -mey  understand  what 

tp  heJjD^studenl 


they  are  to  do.     If  necessary  demonstrate*  use  of  a  saw  tp  help  students  vis 


uaiize  the  system  described  in  first  question.  ^ 

Go  over  thayr  responses  with  the  student^  when  the^fjave  com^Ia^d  their  work. 
If  you  wish,  let  the  students  correct  their  own  adpers  so  that^they  may  evaluate 
their  own  progress. 

4.    Collect. the  papers  so  that  you  can  evaluata^^ch  individual's  progress.     If  a 

student  correctly  responds  to  all  or  moslfof  each  question,  you  may  assume  that 

he  or  she  has  demonstrated  the  object ives\for£bfe  cluster  and  is  ready  to  go 

on  to  the  next  cluster.         *  \      \  * 

******************** **********************************|****^ 

v 


^64 

ERIC 


Level  5    Unit  4    Matter  ana"  Energy 
Part  C   Changes  In- Systems,  Lesson  Cluster  4C-2 
A.    CLUSTER  OUTLINE 


V 


Page 

Teaching  Strategies 

Lesson  Title 

Teaching  Time  /■ 
.*  Suggested 

T-490 

T-491 

T-493  * 

T-497 

T-496 

T-498 

T-499 

Introduction 
DevG lopment 
Deve lopment 
-Enrichment  * 
Development 
ApDl ieatfon 
Evaluation 

Acid  and  Bases 
Indicators 

Testing  Some  Acids  and  Bases 
Testing  Tftth  Litmus 
Other  Indicators 
A  Breath  Test  v 
Using  Indicators 

* 

r 

30  min. 
50  min. 
w  50  "min,. 
50  min": 
30  min. 
40  min» 
40  min. 

NOTE:    Enrichment  Lesson  i  s  not  opt iona I .  - 

B.    MATERIALS:   "Add  tjie  following  to  the  materials  listen  page  T-487: 
-lemon  v 
-baking  soda  ■ 
-Milk  of.  Magnesia  ^ 


\ 


INTRODUCTION: 


Lesson  Cluster  4C-2    Changes  In  Acids  and  Bases 
Page  T-490/S-289  .Acids  and  Bases  (35  min.)" 


PURPOSE:    To*  introduce  terms  acicj  and  base^. 


PREREQUISITES:    Ability  to  ident? 


fy  commpn  properties, 


i 


ADVANCE  PREPARATION:  I  * 

Background  Information  -  Matter  that  has  properties  of 
acids  or  bases  can  be  found  in  many  foods,    Taste  pro- 
perties of  acids  and  bases  can  be  detected  in  some  foods 
because  of  the  interaction  of  the  foods  with  taste  re- 
ceptors in  the  mouth.    The  typical  sour  taste  of  acids 
observe<h,in  orange,  lemon,  and  tomato  juice,  cream  of 
tartar,  and  vinegar  is  due  to  their*  high  acid  content. 
The  typical  bitter  taste  erf  baking  powder,  baking  soda, 
and  unsweetened  chocolate  is  due  to  the  presence  of  bases. 

Such  cleaners  as  those  used  for  bricks  or'concrete 
have  properties  of  acids.    Household  ammonia,  washing  soda,' 
dishwater  detergents,  and  dry  drain  cleaners  have  properties 
of-  bases#. 

Materia  Is #i I erpon  « 
-baki  ng  soda 
-Mi  I k  of  Magnesia 

-any  other  edible  that  is  either  sour  or  bitter 


Language  Cards/Key  Signs 


matter 
acid 
base 

common  properties 
bitter 
sour 
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^TEACHING  SUGGESTIONS: 

1.  Ask  the  students  to  read  the  introductory  paragraph  on  page  289  to  find  out 
what  acids*  and  bases  are.    Teacher  may  paraphrase. 

2.  Be  sure  thB  students  understand  that  acids,  as  well  as  bases,  have  properties 
in  common.  . 

3.  Have 'the  students  read  the  rest  of  page  269  and  answer  the  questions.  Teacher 
may  paraphrase.    Let  the  students  taste  the  materials  so  they  better  understand 
the  properties  of  sour  and  bitter.  * 

4.  Discuss  the  questions  with  the  students.    Be  sure  to  emphasize  that  they  should 
never  taste  anything  unless  they  are  sure  it  is  safe,  and  not  poisonous  or 
harmful . 

5.  Discuss  with  the  students  their  past  experiences  with  acids  and  bases.  Most" 
will  probably  be  aware  of  the  characteristic  slippery  feel  of  such  bases  as 
soap  and  household  cleaners.    Some  students  may  have  observed  leaky  ba^Sries 
that  corroded  the  metal  "in  a  toy*  or  a  flashlight.    ExpJain  to  them  that  acids 

".characteristically  corrode  may  metals. 

DESIRED  LEARNING  OUTCOME:    The*  .students  should  be  able  to  relate  the  sour  and 

bitter  tastes  of  some  familiar  foods  to  the  common 

taste  properties'^  the  acids  or  bases. 
***************************************************"************* ********************** 

DEVELOPMENT:    Lesson  Cluster  4C-2    Changes  in  Acids  and  Bases 
Page  T-491/S-290    Indicators  (50  min. ) 
^» 

PURPOSE :*  To  introduce  the  use  of  bromthymol  blue  (BTB)  as  a  chemical  indicator 
that  may  be  used  to  detect  the  presence  of  acids  and  bases  in  matter. 


ADVANCE  PREPARATION 


Lahquage  Cards/Key  Signs 


indicator 
acid  . 
base 

properties 


Background  Information  -  The  detection  of  acias  and 
bases  is  difficult  when  they  are  in  low  concentration 
in  matter.     Low  concentrations  of  acids  and  bases  may, 
however',  be  detected  by  their  interaction  with  other 
matter  called  indicators.     Indicators  are  chemicals 
that  show  'one  color  when  placed  in  an  acid  and  another  * 
ccjlor  when  placed  in  a  base.  • 

Red  cabbage,  beet,  cherry, ,and  grape  juice  are  all  natural   indicators.  The 
indicator  that  is  used  in  this  cluster  is  the  chemical  bromthymol   (BTB)  which 
is  blue  in  bases  or  in  matter  containing  a  base,  ye  I  Tow  in  acids  or  in  matter 
containing  acid,  and  green  when  the  master  is  neutral. 

Materials  -bromthymol  b I ue  (BTB)  solution 
-measuring  container,  250  mL 

-vials  or  pill  bottles  with  caps,  plastic,  transparent 
-vinegar,  473  mL  (16  02.) 
*       -dishwashing  liquid,  273  mL  (16  02.) 
-3  large  containers,  946  mL  (32  02.) 
-crayon,  black 
J         Each  pair  of  students  will  need: 

-3,  conta iners,  wide  mouth,  plastic,  small    250  mL  (8  02.) 
-1  drinking  straw,  plastic  or  medicine  dropper 
-tray,  such  as  fro2en  food  pans 


he 
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ADVANCE  PREPARATION: 

Bromthymol  blue  (BTB),  the  indicator  used  irkJ-his  and  in  two  later  lessons, 
may  be  purchased" inexpensively  at  pet  supply  stores  or  from  scientific  supply 
houses.    Be  sure  the  kind  you  buy  has  a  water  base  rather  than  an  alcohol  base. 
Because  the  indicator  is  used  again  in  (3a)  Testing  Some  Acids  and  Bases, 
on  page  T-493  and  in  '(5)  A  Breath  Test,  on  page  T-498,  purchase  a  237  mL 
(8  oz.)  bottle  of  BTB  now  so  that  you  will  have  enough  to  yse  in  those  lessons/ 
also.      The  amounts  suggested  will  provide  you  witfh  enough  dilute  BTB  solution 
for  the  thr£e  lessons  in  this  cluster.    The  unused  portion  of  BTB  in  the 
bottle  may  be  saved  for  next  year. 

In  one  large  container?  prepare  a  dilute  solution  of  BTB  by  adding  35  drops 
of  BTB  to  946  mL  (32  oz.)  of  water.    The  solution  should  be  neutral  and  appear 
green.     If  the  solution  is  blue,  add  vinegar  drop  by  drop  until  it  turns  green. 
If  the*  solution  is  yelfow,  add  liquid  soap  drop  by  drop  until  it  turns  green. 
Variation  in  mineral  content  of  the  water  may  make  it  difficult  to  maintain 
the  green  BTB  solution.     If  you  have  such  difficulty,  prepare  946  mL  (32  oz. ) 
of  blue  BTB  and  946  mL  of  yellow  BTB  solution.    Then  have  the  students  test 
the  X  and  Y  solutions  in  both  the  blue  and  yellow  BTB  solutions.    For  your  own 
safety,  be  sure  you  wash  your  hands  after  you  handle  the  BTB., 

Collect  the  vials  or  pill  bottles  and  place  them  on  a  centra  1 1 y- located 
suppJy  table.    Fill  each  vial  half  full  Iff  BTB  solutfon.    Cap  each  vial  as 
you  fill   it  so  that  the  BTB  will  not  interact  with  air;    Prepare  a  control 
vial  that  the*s+udents  may  use  tor  color  comparison.    Cap  the  \rtal  and  set  it 
aside  so  that  it  will  not  get  mixed  up  with  the  vials  of  BTB  that  the  students 
use. 

In  the  second  large  container,  add  236  mL  (8  .pz.  )  of  vinegar  to  708  mL 
(^4  oz.  )  of  water.    Mark  15  of  the  smaller  containers  with  an  X  using  the  black 
crayon.    Then  fill  each  one  half  full  of  vinegar  solution. 

In  the  third  large  container,  add  two  tablespoons  of  dishwashing  liquid 
to, 946  mL  (32  oz.)  of  water.    Mark  the  other  15  smalldr  containers  with  a 
bl^ck  Y.    Then  fill  each  one  half  full  of  soap  solution.  $ 

Place  one  vial  of  BTB,  one  container  each  of  the  X  and  Y  liquids,  one  empty 
container,  and  a  straw  on  each  of  the  trays. 

TEACHING  SUGGESTIONS: 

1.  Have  the  students  read  the  introductory  paragraph  on  page  290  to  find  out  what 
an  indicator*  i s.    Teacher  may  paraphrase. 

* 

2.  Explain,  when  they  have  finished,  that  there  are  many  kinds  of  indicators 
that  scientists  use.    Write  the  term  bromthymol  blue  on  the  chalkboard  and  tell 
the  students  that  this  is  the  long  chemical  name  of  the  indicator  that  they 
are  going  to  use.     It  is  called  BTB  for  short.    Students  who  have  done  the 
fourth-level  unit  ENVIRONMENTS  will  probably  remember  using  BTB  as  a  blue 
ITquid  indicator  to  determine  whether  or  rrot  mealworms,  sprouted  bean  seeds, 
and  people  change  the  air  factor  in  their  environment. 

3. .Divide  the  class  into  groups  of  two. 

4l    Have  the  students  read  through  the  rest  of  page  290  to  f  i'nd  out  how*they  are  « 
.going  to  test  for  acids  and  bases  using  BTfe.    Teacher  may  paraphrase  and 
demonstrate  procedure. 

5.    Write  the  term  neutral  on  the  chalkboard.    Hold  up  a  viakof  BTB  and  explain 
that  each  p*air  of  students  will  use  a  vial  of  neutral  green  BTB  that  you  have 
prepared.     It  is  neutral  because  it  does  not  show  the  properties  of  either  an 
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acfd  or  a  base. 


6.  Hold  up  one  container  marked  X  and  one  marked  Y.    Explain  that  these  are  the 
•*  and  Y  Nquids  that  each  pair  of  students,  will  test. 

7.  Go  over  the  Caution  on  page  290.    Emphasize  with  the  students  that  they  should 
keep  their  hands  away  from  their  faces  when  they  work  with  BTB.    Tell  them  that 
after  they  have  completed  the  lesson  they  will  all  have  an  opportunity  to 

wash  their  hands.  . 

8.  Demonstrate  for  the  students  how  to  use  a  straw  as  a  droppers    Us'ing  only  a 
container  of  vinegar,  show  them  how  to  put  the  straw  into  the  liquid,  place 
the  finger  over  the  top  of  the  straw,  hold  the  finger  on  the  straw  when  with- 
drawing it  from  the  liquid,  and  how  to  move  the 'finger  up  and  down  on  top  of 
the  straw  to  release  the  liquid  drop  by  drop.    Students  who  have  done  the 
fourth-level  unit  EXPLORING  MATTER  will  probably  remember  using  this  technique 
to  make  f  i  qu  i  d  I enses. 

9.  Distribute  a  tray  of  materials  to  each  pair, 
tO.  Have  the  students  begin  to  work. 

11.  Circulate  among  the  students  providing  help  as  it  is  needed.    Although  some 
students  may  be  able  to  identity  the  liquids  by  their  odors,  avoid  telling  them 
a-t  this  time  what  the  two- liquids  are.     Instead,  emphasize  the  observation  of 
color  changes  that  the  liquids  cause  in  the  BTB  solution.    Be  sure  that  the 
students  are  adding  the  liquids  a  drop  at  a  time. 

12.  Have  the  students  return  their  trays  of  materials  to  the  supply  table. 

13.  Have  all  the- students  wash  their  hands. 

14.  Discuss  all  the  questions  with  the  students.    Let  the'students  share  their 
findings.    Generally,  they  will  find  that  the  liquid    that  smells  like  vinegar 
wi  I  I  cause  BTB  to  turn  yel low  and  the  I i quid  that  smel Is  I i ke  soap  wi I  I  cause  " 
BJB  to  change  to  blue.    The  students'  results  may  vary  because  of  the  different 
amounts  of  acid  or  base  that  they  mixed  with  the  BTB. 

15.  Help  the  students  to  understand  that  the  color  change'  in  BTB-  depends  on  how 
much  of  a  liquid  is  added  to  BTB  as  well  as  on  which  of  the  two  liquids  is 
added.  H 

t 

16.  TeJ  I  the  students  that  liquid  X  is  vinegar,  and  acid.    When  acids '-interact 
with  BTB  it  changes  to  yellow.    Also  tell  them  that  liquid  Y  i  s  d  i  shwash  ing 
liquid,  a  base.    When  bases  interact  with  BTB  it  changes  to  blue.    Point  out 
thqt  bases  and  b4  ue  begin  with  the  same  letter,    This  can  help  them  to  re- 
member. *  ^  * 

17.  Pour  the  BTB  left  in  the  vials  down  a  sink.    Be  sure  to'  let  the  water  run 
hard  while  you  are  doing  this.    Then  be  sure  to  wash  your  hands.    Also  pour 
the  vinegar  and  soap  solutions  down  the<sink.    Thoroughly  wash  the  vials  and 

.  containers  and  place  them  where  they  will  be  ready  for  use  in  the  gext  fesson. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  demonstrate  that  an  acid 

changes  the  indicator  BTB  to-yellow  and  a  base,  changes 
it  to  blue. 

******************#############*####^^ 
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DEVELOPMENT:    Lesson  Cluster  4C-2    Changes  In  Acids  and  Bases 


Page  T-493/S-291    Testing  Some  Acids  and  Bases  (50  minJ 

PURPOSE:    To  use  BTB  to  test  for  the  presence  of  acids  or  bases  In  common  house-r 
hold  substances. 


.anquage  Cards/Key  Signs 


/ac  I  dfe 
bases 

indicators 
neutra I 


ADVANCE  PREPARATION:    Materials  -  Each  pair  of  students' 

will  need:  / 
-3  vials  or  pill  bott/es  / 

as  in  previous  lesscfn  I 
-1  drinking  straw  or /medi- 
cine dropper  .  

-1  tray  - 

-unlineuj  paper  and  pencil  ^ 
-ruler,  any  * 

A I  so  have  on  hand : 
-BTB 

-1  large  container,  946  roL  (32  oz.) 
-black  crayon 

•  .  -liquids  that  show  properties  of  an  acid,  such  as 

orange,  tomato,  and  lemon  juice  * 
-solids  that  show  properties  of  an  acid  such  as 

baking  sida,  baking  powder  * 
*See  student  text  page  291  for  more  suggestions 
Put  small  amounts  of  eacf\  solid  and  liquid  in  vials  so  that  each  pair  of  stu- 
dents has  one  of  each.  kind.    Write  on  each  vial  what  material   it  contains., 
The  students  will  need  the  information  for  their  charts.    Fill  15  clean  vials 
half  full  of  the  BTB  solution  that  you  prepared  for  (2)  Indicators..  Place 
a  vial  of  BTB,  a  vial  of  acid,  a  vial  of  base,  and  a  straw  on  each  of  the  trays. 

TEACHING  SUGGESTIONS:         *  , 

1.  Have  the  students  read  the  first  two  paragraphs  on  page  291  and  answer  the 
italicized  questions  that  follow  tfye  paragraphs.    Teacher  may  paraphrase. 

2.  Discuss  the  questions  with* the  students. 

3.  Divide  the  class  into  pairs. 

4.  Have  each  pair  of  students  make  a  chart  I  ike  the  one  on  page  291. 

5.  Remind  the  students  of  the  precautions  they  should  exercise  when  using  BTB. 

6.  Have  several  pairs  of  students  at  a  time  go  to  the  supply  table  to  get  a  tray 
of  materials.    Have  them  add  small  amounts  of  water  to  vials  containing  solids. 
Have  them  replace  the  cap  on  the  vials  and  shake  them  to  mix. the  solids  and 
the  water. 

7.  Have  the  students  copy  what  is  written  in  each  vial  on  their  charts  in  the 
f  i  rst  co  I  umn . 


ERIC 


8.    Tell  the  students  that  they  are  to  add  a  small  amount  of  what  is  on  one  labeled 
vial  to  the  BTB  uring  the  straws.    Review,  if  necessary,  the  technique  for 
using  the  straws  as  droppers  that, they  used'  in  the  previous  lesson. 

Remind  the  students  to  record  their  results  on  their  charts. 
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10.  Circulate  among  the  students  providing  help-  as  it  is  needed.  Remind  the  _ 

students  to  test  the  matter  in  the  second  vial  after  they  have  finished 
thei  r  f  i  rst  test. 

11.  Have  the  students  return  the  trays  of  materials  to  the  supply  table.  Then 
have  them  wrap  the  used,  straws  ih  the  newspapers  and  throw  them  &way. 

12.  Have  all  the  students  wash  their  hands. 

.  & 

13.  Make*  a  chart  on  the  chalkboard  that  is  similar  to  the  one  on  page  291.  List 
In  the  first  column  all  the  materials  that  the  students  used. 

14.  Record  the  color  change  or  lack  of  color  change  that  the  students  observed  * 
on  the  chart  on  the  chalkboard. 

15.  Have  the  students  answer  the  numbered  questions  using  the  chart  on  the  chalk- 
board.   Write  acid,  base,  or  neutral  beside  each  item  on  the  chart. 

16.  Help  the  students  to  conlude  from  the  chart  that  BTB  changes  to  yellow  in  the 
presence  of  an  acid,  changes  to  blue  in  the  presence  of  a  base,  and  remains 
green  in  the  presence,  of  neutral  matter. 

17.  Wash  the  BTB  left  in  the  vials  down  a  sink.    Be  sure  to  wash  your  hands.  Also 
pour  the  other  materials  down  the  sink.    Thoroughly  wash  all  the  vials  and 
place  them  where  they  will  be  ready  for  use  in  (5)  A  Breath1  Test. 

< 

DES'RED  LEARNING  OUTCOME:    The  students  should  be  able  to  determine  'using  BTB 

as  an  indicator  which  of  a  number  of  household  sub- 
stances contain  acid  and  which  contain  base. 

*************************************************************************** 


ENRICHMENT :    Lesson  Cluster  4C-2    Changes  In  Acids  and  Bases 

Page  T-497  Testing  With  Litmus  (50  min.) 

PURPOSE:    To  provide  an  opportunity  for  the  students  to  use  litmus  as  en  indicator. 

%   f 

ADVANCE  PREPARATION:    Materials*-!  vial  or  pill  bottle  for 


Language  Cards/Key  Signs 


oi  I 


each  student       ,  I  I tmus 

-vinegar 
-di  shwashing  I iquid 
-containers,  large,  946  mL  (32  oz.) 
-vial  of  litmus  paper  strips,  red  and  blue 
-1  tray  for  each  pari  of  students 


Separate  vials  of  red  and  blue  litmus  paper  strips  are  available'  from  most 
'scientific  supply  hoU|es  at  low  cost.     If  you  cannot  purchase  litmus  paper, 
you  can  perhaps  obtains^  from  a  local  junior  or  senior  high  school  science 
department.  • 

Prepare  solutions  of  vinegar  and  dishwashing  I iqu i ds/accord i ng  to  the  direc- 
tions on  page  T-491  of  lesion  2.    Save  the  remainder  of  the  undiluted  vinegar 
that  is  in  the  bottle  for  ufee  in  the  first  lesson  of  Cluster  C-3.    Write  vine- 
gar on  the  vials,  fill  therfl  with  vinegar  solution,  and  cap  them.    Write  soap 
on  the  other  vials,  fill  thkm  with  soap  solution  and  cap  them.    Place  one  vial 
of  vinegar,  one  vial  of  soap,  two  pieces  of  pink  litmus,  and  two  pieces  of 
blue  litmus  on  each  of  the  trays. 
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TEACHING  SUGGESTIONS:   _   :_  .  _ 

.  & 

1.  Use  the  introductory*paragraphs  on  page  S-293  to  explain  the  use  of  litmus 
paper  to  the  students.    They  are  now  going  to  have  an  opportunity  to  experi- 
ment with  litmus  working  in  pairs, 

2.  Hold  up  a  vial  marked  vinegar  and  one  marked  soap.    Explain  to  the  students 
that  these  are  the  materials  that  they  perviously  tested*  with  BTB.    Now  they 
are  going  to  test  them  with  Iftmus. 

3.  Hold  up  a  piece  of  pink  and  a  piece  of  blue  litmus  paper.    Explain  to  the  stu- 
^   ^  dents  that  these  are  the  litmus  indicators  that  they  will  use  to  determine 

the  presence  of  an  acid  or  a  base  in  tfeje  vinegar  and  soap  solutions.    The  stu- 
dents are  to  dip  a  pink  strip  and  then  b  blue  strip  into  each  vial.  They  are 
to  observe  carefully  any  color  changes. 

4.  Divide  the  class  into  pairs. 

5.  T-K^n  distribute  a  tray  of  materiajs  to  each  pair. 

6.  Caution  the  student  not  to  put  I itmus^paper  in  their  mouths  or  near  their  faces. 
Explain  that  litmus  paper  contains  a  chemical  that  could  be  harmful  to  them. 

7.  Have  the  students  begin  to  experiment. 

8.  Ciculate  among  thet^T udents  providing  help  as  it  is  needed. 

9.  Have  the  students  return  their  trays  and  vials  of  vinegar  and  soap  to  the 
supply  table.    Have  them  fold  up  the  strips  of  litmus  paper  and  pOt  the  news- 
paper in  the  wastebasket. 

10.  Have  the  students  wash  their  hands.  «  • 

11.  Make  a  chart  on  the  chalkboard.    Write  Indicator,  ,Color  in  Vinegar,  and  Color 
In  Soap  across  the  top.    Write  Limus  an<£  BTB  under  Indicator. 

12.  Discuss  the  lesson  with  the  students  using  the  chart. 

13.  Ask  different  students  to  go  to  the  board  to  f i I  I  in  the  results  of  their 
tests  with  litmus.  Have  others  go  to  the  board  to  fill  in  the  results  of 
their  previous  tests  wrth  BTB. 

14,.  Ask  the  students  if  vinegar  and  soap  are  acids  or  bases.    Then  have  them  check 
the  chart  that  they  made  with  the  chart  on  page  293  to  see  how  the  charts 
compare. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  determine  that  blue  lit- 
mus changes  to  pink  in  an  acid  but  remains  blue  in  a 

 v  base  and  that  pink  litmus  changes  to  blue  in  a  base  bdt 

remains  pink  in  an  acid.* 

********************  *»4{-*  ******************  *  ********************************* *********** 


DEVELOPMENT:    Lesson  (Muster  4C-2    Changes  In  &dds^and_Bases      ^  _ 
Page  T-496/S-293    Other  Indicators  (30  min.). 

PURPOSE:    To  introduce  methyl  orange  and  review  litmus  as  indiqators  and  to  pro- 
vide additional  practice  in  inferring  the  presence  of  acids  and  bases 


from  pictured  evidence. 


ADVANCE  PREPARATION: 


TEACHING  SUGGESTIONS: 


Materials  -reproduction  of  chart  on 

page  293  on  board  or  trans- 
parency 


Language  Cards/Key  Signs 


indibators 
I itmus 

methyl  orange 


I 

2j 


Introduce  the  lesson  by  reviewing  with  the  students  that  there  are  other  indi- 
cators besides  BTB  that  will  detect  the  presence  of  acids  and  bases  in  matter. 

Have  the  students  read  page  293  and  answer  all  the  italicized  questions.  Tea- 
cher may  paraphrase.    Review  the  chart  on  the  board  making  sure  they  know  how 
to^interpret  it.    Caution  them  to  base  the  answers  to  the  questions  on  evidence 


that  they  can  observe  in  the  pictures. 

3,  Circulate  among  the -students  providing  help  as  it  is  needed. 

4,  Discuss  the  italicized  questions  with  the  students.  Make  -certain  that  they 
give  reasons  for  their  answers  based  on  evidence  in  the  pictures  or  on  data 
in  the  chart. 


5.  Discuss  the  numbered  questions  with  the  students. 

6.  The  Enrichment  Lesson  Testing  With  Litmus  should  be  done  following  this 
lesson.  ^ 


DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  infer  from  evidence  in 

picturestof  interactions  of  methyl  orange  and  litmus 
■with  licjuids  which  liquids  contain  acids  and  which  con- 
tain base's. 


-  052 
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APPLICATION:    Lesson  Cluster  4C-2    Changes  in  Acids  and  Bases 
 ;  Page  T-498/S-294  J\  "BreaftTTest  (40  min.) 


PURPOSE:    To**use  BTB  to  detect  acids  and  bases  incases. 


Language  Cards/Key  Signs 
gases 
indicators 
ac  id 
base 
breath 


ADVANCE  PREPARATION:    Materials  -Each  student  will  need: 

-1  container,  wide  mouth, 

plastic  250  mL  (8  oz.*) 
-t  drinking  straw  or  medi- 
cine dropper 
-1  tray 
,   A I  so  have  on  hand: 
-1  container  as  above 
-1  drinking  straw  or  medicine  dropper 
-BTB 

-plastic  bag 
-tape  f 

-papef  c  I  i'p,  size  #1 

Because  the  mineral  content,  of  water  can  change  the  outcome  of  the  BTB  experi- 
ment, testae  BTB  solution  before  filling  all  the  containers.    Fill  just  one 
containers  with  BTB  and  blow  your  breath  through  it.     If  the  solution  does  not 
change  color,  add  a  small  amount  of  baking  soda  to  the  class  supply  of  BTB  to 
make  it  slightly  blue.    The  carbonic  acid  formed  from  breath  is  sometimes  not 
concentrated  enough  to  change  BTB  solution  to  yellow,  but  it  will  change  blue 
BTB^to  green.    Fill  each  of  the  31  containers  wi-th  10  mL  of  BTB.    Put  one 
container  of  BTB  and  a  straw  on  each  of  the  trays. 

TEACHING  SUGGESTIONS: 

1.  Introduce  the  lesson  by  explaining  to  the  sfudents  that  they  are  going  to  test 
gases  for  the  presence  of  acids  of  bases.    Have  them  read  the  first  column  on 

.  page  294. 

2.  Go  over  the  Caution  with  the  students.    Emphasize  that  if  they  need  to  take  a 
breath  they  must  remove  tneir  mouths  from  the  straws  and  then  take  the  breath. 

3.  "  Distribute  &  tray  of  materials  to  each  student. 

4.  H&ve  the  students  do  the  activity  and  answer  the  italicized  question  at  the 
top  of  the  second^ col umn. 

*  ** 

5.  Have  the  students  return  their  materials  to  the  supply  table  and  then  wash 
their  hands.  *  ) 

6.  Ask  the  students  to*read  the  second  column  on  page  294.    Teacher  may  paraphrase. 

.7.    Fold  one  end  of  a  .straw  and  attach  a  paper  clip  to  hold  it.    Open  a  food 

storage  b£g  and  swoop  It  through  the  air.     Jnsert  the  eryj  of  the  straw  without 
the  clip  In  the  opening,  close  -the  bacft  i'ght  ly  around  ^Tt,  and  tape  the  bag, 
closed.    Remove  the  paper  clip  and  put  that  end  of  th^  straw  into  a  container 
of.BjB*.  *  Squeeze  the  -bag  to  make  bubbles. 

llS.    Ask  the  sfudents  to  describe  tKe  color  of  the  BTB. 

9.  "Discuss  the  numbered  questions.    Explain  that  carbon- dioxide  interacts  with  the 
'.    '  .  '273 


wafer  in  BTB  solution  to  form  a  mild  acid  (carbonic  acid), 


10.  L/eave  the  containers"~Df  DTD  unea^fe4 -evefn  i gbt, — Have  the  students  observe  the 
/color  of  the  BTB  the  next  day. 

QUIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  infer  from  a  color  change 
/  ,  in  BTB  That  an  acid  forms  when  they  blow  into  BTB. 

7 

/  EVALUATION-:    Lesson  Cluster  4C-2    Changes  in  Acids  and  Bases 
/  .Page  T-499/S-295    Using  Indicators  (40  min.) 

PURPOSE:    To  evaluate  the  students1  performance  in  relation  to  the  following 
object i  ves: 

1.  Determining  whether  a  liquid  is  an  acid,  a  base,  or  neutral  from 
descriptions  of  its  interaction  with  litmus. 

2.  Determining  the  relative  strengths  of  two  acids  from  descriptions 
of  their  interactions  with  BTB. 

3.  Determining  whether  a  household  cleaner  is  an  acid,  a  base,  or  neu- 
tral from  pictured  evidence  of  its  interaction  with  BTB. 

TEACHING  SUGGESTIONS: 

1.  Have  the  students  turn  to  page  2#5  and  read  through  the  lesson.    Teacher  may 
paraphrase. 

2.  '  Have  the  student^p\geed  with  the  lesson  when  you  are  certain  that  they 

understand  what  to  dc 

3.  Go  over  the  response^  when  they  have  completed  their  work.     If  you  wish,  let 
the  students  correct  Their  own  papers  so  that  they  may  evaluate  their  own  pro- 
gress. 

4.  Collect  the  papers  so  that  you  may  evaluate  each  individual's  progress.  If 

a  student  correctly  responds  to  all  or  the  "a"  part  of  each  question,  you  may 
assume  that  he  or  she  has  demonstrated  the  objectives  for  the  cluster  and  is 
ready  to  qo  on  to  the  next  cluster. 
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Level  5  Unit  4  Matter  and  Energy 
Part  C  Changes  In  Systems.,  Lesson  Cluster  4C-3 
A.    CLUSTER  OUTLINE 


Page 

Teaching  Strategies 

Lesson  Title 

Teaching  Time 
Suggested 

T-504 
T-506 
T-508 
T-511 
T-5J0 
T-512 

Introduction 
1 ntroduct ion 
Development* 
Appl i cat  ion 
Enrichment 
Evaluation 

Chemical  Change 

Physical  Change 

Two  Kinds-  of  Changes 

Interaction  of  Acids  and  Bases 

Describe  the  Change 

What's  The  Change? 

45  min. 

35  min.  *  r 

5  min-. 
40  min. 
35  min. 

V 

NOTE:    *This  lesson  should  be  done  in  2  sessions.    EnrTclynent  lesson  is  optional. 
B.    MATERIALS:    See  materials  list  on  page  T,-501 . 

INTRODUCTION:    Lesson  Cluster  4C-3 '  Chemical  and  Physical  ^ 
Page  T-504/S-296     Chemical  Change  (45  min.) 

jr 

PURPOSE:    To  introduce  the  concept  of  chemical  change. 


ADVANCE  PREPARATION: 

Background  Information  -  Whether  or  not  a  change  Ys  chemical  can  be  determined 
from  observation  of  the  matter  that  forms  as  a  result  of  interaction.     If  a  new 
kind  of  matter  with  properties  quite  different  from  the  DrQDerties  of  any  ob- 
jects in  the  interacting  system  forms,  a  chemical  change  has  occurred. 

ExamDles  of  chemical  changes  can  be  found  in  many  Diaces.    New,  chemically 
different  matter  forms  in  organisms  as  they  grow.    Fried,  boiled,  and  baked 
foods  are  chemically  different  from  theuncooked  ingredients  from  which  they 
are  made.    Changes  in  the  color  of  common  acid-based  indicators  are  due  to 
chemica I  change .  . 


Materials  -  Each  Dair  of  students  will  need: 
.  -  1  plastic  container,  wide  mouth 
250  qL  (8  oz.) 

-  1  vial  or  Dill  bottle,  transparent  with  caD 

-  !  piece  of  chal k 

-  1  tray 


Also'  have  on  hand :  - 


vinegar,  from  Indicators,  T-491 

-  measuring  container 

-  aluminum  Dje  pan  "(ootional  ) 

-  I  ined  paper 

-  matches 

-  container  of  water  for  safety 


Language  Cards/Key  Signs 


change 

systems 

Chemica I 

physical 

properties 

matter 

Identification  Cards 
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Fill  each  of'-fhe  plastic  containers  with  50  mL  (1?  oz.)A>f  undiluted  vinegar. 
Break  Pieces  pf  chalk  into  pieces  that  are  1.3  cm.  (0.5  in.)  long.    The  pieces 
of  chalk  may  vary  somewhat  in  size.    Put  a  piece  of  chalk  into  each  uncapped 
vial.    Place  a  container  of  vinegar  and  a  vial  containing  chalk  on  each  of 
the  trays. 

.If  you  wish  to  demonstrate  the  chemical  change  in  burned  paper  described  on 
page  296,  be  sure  that  you  first  check  with  your  principal  to  find  out  if  it. 
is  permissible  to  use  a  flame  in  the  classroom. 

TEACHING  SUGGEST  TONS: 

1.  Introduce  the  cluster  by  explaining  to  the  students  that  they  are  going  to  learn 
about  chemical  and  physical  changes  in  systems. 

2.  Demonstrate  the  experiment  with  the  burned  paper  to  reinforce  what  the  students 

observed  in  the  Pictures  if  you  have  permission  to  use  a  flame  in  the  classroom. 

Place  the  container  of  water  beside  the  aluminum  pie  plate,  safety  matches, '  and* 

piece  of  paper,    Move  all.  the  students  away^from  where  you^go+Ag-^o  ignite  the 

oaper.     If  the  demonstration  is  not  oossible  have  the  students  read  column  one 

and  answer  the  italicized  auestions. 

* 

3.  Hold  up  the  container  of  water  and  ask  the  students  what  they  think  it  is  for. 
Stress  the  importance  of  having  a  supply  of  water  nearby  as  a  safety  precaution 
whenever  a  flame  is  used.    Explain  to  the  students  that  you  moved  them  away  from 

, where  you  will  be  working  as  another  safety  precaution. 

9  ~ 
<> 

4.  Hold  up  the  piece  of  paper  and  ask  the  "students  to  describe  its  properties. 

5*    Tear  the  paper  in  ha  Tf .    Keep  one  half  unchanged  for  comparison.    Crumple  the 
other  half,  place  it  in  the  aluminum  Dan,  and  ignite  it  with  a  match.    Let  the 
paper  burn  completely. 

6.  Have  the  students  gather  around  you  when  you  are  sure  that  the  paper  has  stopped 
burning. 

7.  Ask  the  students  to  describe  the    properties  of  what  is  left  in  the  aluminum 
pan . 

8.  Place  the  half'sheet  of  paper  that  you  saved  beside  the  ashes  in  the  aluminum 
Pan,    Ask  the "students  to  compare  the  paper  and  ashes. 

9. '    Stress  that  the  matter  formed  after  the  paper  burned  is  a  new  kind  of  matter 

because  its  properties  are  quite  different  from  the  Properties  of  the  original 
paper.    The  change  in  properties  is  evidence  that  alchemical  change  took  Place. 

10.  Have  the  students  read  the  second  column  of  page  296  to  find  out  about  the  ex- 
periment that  they  are  going  to  dp.    Teacher  may  paraphrase. 

fl.    Divide  the  class  into,  pairs  and  distribute  a  tray  of  materials  to  each  Pair  of 
student^  and  let  them  begin,  to  work. 

i  -  . 


12.  Circulate  among  the  students  providing  help  as  it  is  needed.    Remind  the  stu- 
dents to  answer  the  italicized  questions  when  they  have  completed  their  experi- 
ments. m 

13.  Have  the  students  return  the  trays  with  the  vials  aad  containers  to  the  supply 
table'.  , 

14.  Discuss  the  J tal icized  questions  in  the  second  column  of  page  296  with  the*  stu- 
dents.   Help  them  to  understand  that  the  gas  formed  as  a  result  of  the  inter- 
action of  the  chalk  and  vinegar  is  a  new  kind  of  matter  because  of  the  chalk  and 
vinegar  is  a  new  kind  of, matter  because  its  properties  are  quite  different  from 
the  chalk  and  vinegar.    The  formation  of  a  new  kind  of  matter  is  evidence  that 

a  chemical  change  took  place. 

15.  Conclude  the  lesson  by  telling  the  students  that  there  are  many  chemical  ^changes 
in  the  envi  ronment'  and  that  they  will  be  studying  many  suc,h  changes  later  in  the 
cluster.  * 


16%    Wash  the  containers  and  vials  thoroughly  so  that  they  will  be  ready  for  use  in 
Two  Kinds  of  Change. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to^describe  a  chemical  change 

in  terms  of  the  formation  of  a  new  kind  of  matter  with 

proDerties  that  are  quite  different  from  the  properties 

of  the  original  objects,  in  the  interacting  system. 
****** ***************** ********************************** ***************************** 


INTRODUCTION: 


s 


Lesson  Cluster  4C-3    Chemical  and  Physical  Change 
Page  T-506/S-297    Physical  Change    (35  min.) 


PURPOSE:    To  introduce  the  concept  of  physical  Change. 


ADVANCE  PREPARATION: 

Background  Information  -  Whethe%oj^jiot  a  change  is  physical4can  be  determined 
from  observation  of  the  matter  thaT  forms  as  a  resuft  of 


i nteract ion .     I f  the 
matter  has  prpoerties  that  are  the  same  as  or  very  similar  to  the  properties  of 
the  original  objects  in  the  interacting  system,  a  Dhysical  change  has  occurred^ 

Changes  in  the  size,  shape,  and  motion  of  objects  are  typical  physical  changes. 
A  stretched  rubber  band,  a  bent  DaPer  clip,  sculDtured  clay,  and  sawed  wood  are 
all  objects  that  have  undergone  physical  change.    Such  Phase  changes  in  matter 
as  , the  melting  o,f  ice,  the  freezing  of  water,  and  the  evaporation  and  condensation 
of  wat^ftare  all  Dhysical  changes. 


Material  s  -  nonfe. 
TEACHING  SUGGESTIONS: 

1.  Begin  the  lesson  by  reviewing  with  the  students  how 
to  tell  whether  a  chemical  change  hass  occurred  as  a 
result  of  interaction. 

2.  Tell  the  students  that  in  this  lesson  they  are  going 
to  .learn  about  physical  changes  in  objects. 


Language  Cards/ Key  Signs 
physical 

chemica I  .  - 

Identification  Cards 


ERiC 
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3,  Ask  the  students,  to  nead'page  297  and  answer  the  question.    Caution  them  to  look 
carefully  for  evidence  in  tBe  pictures.    Teacher  may  paraphrase, 

4,  Discuss  the  questioned  pictures  with  the  Students,    Ask  t-hem  to  describe  the 
changes  in  the  pictured  objects,     CA:  change  in  position;  B:wood  has  been  cut;1 
C:  change  tn  size  and  phase).    Then  ask  them  if  a  nev^Mnd  of  matter  was  formed 
as  a  result  of  the  changes,  Cnol 

5,  Be  sure  that  the  students  understand  the  difference  between  chemical  and  physical 
:hanges  before  they  go  on  to  the  second  part  of  the  lesson,   .  \ 

Have  the  students  read  the  first  column  on  page  298  aftd  answer  the  italicized 
questions.    Teacher  may  paraphrase. 

Make  a  chart  on  the  chalkboard.  Write  the  headings  Ehemital  Change  and  Physical 
Change  across  the  too.  Write  potato,  tablet,  and  lamD  down  the  left  sPde,  Dis- 
cuss the  italicized  questions  with  the  students  using  the  chart. 

Have  students  go  to  the  board  to  place  a  check  in  the  column  that  tells  The  kind 
of  change  shown  in  the  pictures,  .  ^ 

j9.    Discuss  the  numbered  questions.    Encourage  the  students  to  think  of  chemical 
/        and  physical  changes  other  than  the  ones  pictured  in  this  lesson, 

JO.    Write  on  the  chalkboard  the  general  rules  for  distinguishing  between  a  chemical 
/        and  a  physical  change  that  the  students  give  in  answering  question  3.    Have  the 
{         students  decide  on  the  best  rules. 


X 


DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  describe  a  physical  change 

in  terms  of  interactions  that  result  in  changes  in  which 

nojhew  kind  of  matter  is  formed. 
********************************************** *************************************** 

DEVELOPMENT:    Lesson  Cluster  4Cr3    Chemical  and  Physical  Changes 
Page  T-508/S-299    Two  Ktnd$  of  Changes 


PURPOSE:    To  identify  physical  and  chemical  changes, 


ADVANCE  PREPARATION:  Materials 


Each  pair  of  students 
will  need : 

-  2  plastic  containers, 
wide  mouth,  250  mL  (8  oz) 

-  1  vial  or  pill  bottle  with 
cap  < 

-  1  tray 

-  1  empty  tea  bag 

-  1  stirrer,  such  as  for 
coffee 

-  1  square  of  aluminum  foil, 

10  cm  x  16  cm  (4  in.  x  4  in.)  % 

-  1  black  crayon 

Also  have  on  hand:  copper  chloride,  454  g  (1  lb,) 
scissors 

class*  supply  of  water 
newspaper 


Language  Cards/Key  Signs 


chemical ' 
physical 
copoer  chloride 

identi  fi cat  ion  Cards 


053 


I 
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Copper  chloride  may  be  purchased  from  scientific  sifpply  houses.    A  454  g 
(weighing  1  lb.)  jar  is  more'than  enough  for  you  to  use  in  this  lesson.  What 
-  is  left  over  may  be  stored  for  use  pext  year*    Fill  4ach  of  the  vials  one- 
quarter  full    of  copper-chloride  and  cap  them.    Place  a  vial  of  copper  chloride, 
*an  empty  tea  ,bag,  a  container  of  water,  and  a  stirrer  on  each  of  the  15  trays. 

Put  the  foil  squares  or  cups  aside  until  the  students  are  ready  to  use  them  in 
the  second  part  of  the  lesson.  ,  *  * 

Plan  now  whether  you  wish  to  complete  all  of  the"  lesson  except  for  the  portion 
that  involves  evaporation  overnight  or  to  take  two  days  to  do  the  lesson.     If  you 
decide  on  the  latter,  ^hd  the  'first  day's  lesson  after  the  f  i  rrst  paragraph  on 
page  300, 

Clear  a  space  where  the  students  may  store  their  inverted  tumblers  overnight. 
Cover  the  area  with  newspapers. 

TEACHING  SUGGESTIONS: 

1.  Introduce  the  lesson  by  explaining  to  the  students* that  they  are  going  to  do 
some  experiments  in  which  they  will  have  to  determine  whehter  the  changes  that 

-  they  observe  are  chemical  or  physical  changes. 

2.  Divide  the  class  into  pairs. 

3.  Ask  the  students  to  read  page  299.    Teacher  may  paraphrase. 

#» 

4.  Go  over  the  Caution  with  the  students.    Emphasize  thaj*  they. should  keep  their 
hands  away  from  their  faces  when  they  are  using  the  chemical  copper  chloride. 
Emphasize  that  they  are  to  use  the  stirrers  to  transfer  the  copper  chloride 
rather  than  their  hands.    Explain  that  they  will  wash  their  hands  after  they 
complete  the  lesson  even  after  using' the  stirrers. 

5.  Go  oyer  the  directions  on  page  299  step  by  Step  with  1"he  students.    Be  sure  that 
they  observe  each  step  in  the  pictures.  Emphasize  that  they  are  to  wet  the  top 
edge  of  the  tea  bag  in  the  container  of  water  they  will  be  given.    They  are  not 
to  lick  it  or  put  it  into  their  mouths. 

6.  Distribute, a  tray  of  materials  to  each  pair  of  students  and  have  them  begin  to 
work.    Remind  the  students  to  answer  the  questions  at"  the  end  of  page  299, 

7.  Discuss'  the  italicized  questions  with  the  students. 

8.  Have  the  students  add  the  r^est  of*  the  copper  chloride  in  the  tea  bag  to  the  water 
After  the  bags  a*e  empty,  haye  them  remove  the' bags,  stir  the  solution,  and  set 
'it  aside*  -  F  .« 

9.  /  Pass  around  a  n^spaper  and  ask  the,  students*  to  pick  up  the  empty  tea  bags  with* 

their  stirrers  and  put  it  on  the  newspaper.    Fold  up  the  newspaper  and  throw  it 
avray. 

10.    Ask  the  students  to,  read  the  first  paragraph    on'Dage^300  and  look  at  the  £ic- 
tft  ture;    Teacher  may  paraphrase.^  4  m 

V 


11.  Discuss  the  picture  with  the  students.    Make  sure  they  understand  that  they, 
are  +o  invert  eh  clean  container  that  you  will  give  them  and  .transfer  only" a 

,   y.  few -drops  df  copper  chloride  solution  to  the  top  of  it  with  their  stirrers. 
sJ    Point  out  rf-he  area  where  they  are  to  leave  the  container^  overnight. 

12.  Distribute  the  clean  containers  and  the  crayons.    Ask  the  students  to  put -their 
names  od  the  outside  of  the  clean  container  and  the.  container  of  cooper  chloride 
solution  before  transferring  drops  of  liquid. 

* 

13.  Have  the  students  begin  to  work.    As  they  finish,  have  them  take  their  containers 
to  the  area  you  have  cleared.    Plan  to  end  the  lesson  at  this  time  and  continue 
with  the  aluminum  foil  experiment  on  another  day. 


14, 
15. 


Divide  the  class  into  the  same  pairs  that  previously  worked  together. 
Have  the  students  .get '  the \  r  inverted  containers^. 


16.  Ask  the  students  to  observe  what  happened  to  the  drops  of  copper  chloride  and 
+hen  answer  the  italicized  questions  under  the  picture  in  the  first  column  on 
page  300.  . 

17.  Discuss  the  questions  with  the  students.  ^ 

18.  Have  the  students  take  the  inverted  containers  back  to  the  area  where  the^  were 
stored  and  get  their  containers  of  copper  chloride  solution  and  a  stirrer-.  -  - 


19. 


Ask  the  students  to  read  the  last  two  paragraphs  of  the  first  column  on  *oage  300 
'and  the  second  column  as  far  as  the  numbered  questions  to  find  out  what  they  are 
going  to  6oi    Teacher  may  paraphrase. 


20.  Discuss  the  picture  in  the  sepond  column  with  the  students.    Caution  the  students 
not  to  put  their  fingers  in  the  coppe^  ch iorl de  solution. 

*  4 

21.  Distribute  the  aluminum  foil  squares  to  the  students  aod  have  them  begin  to  work. 

2?.    CircuTate  among  the  students  providing  help  as  it  is  needed.    When  the  new  kind 
of  matter  forms  in  the  bottom  of  the  containers,  encourage  the  students,  to  re- 
move some  with  their  stirrers  and  place  it  on  the  newspapers  so  that  they  may 
observe  it  more  easily.^ 

23.  Discuss  all  the  italicized  questions  with  the  students  and  then  the  numbered 
questions.    Ask- the  students  if 'the  system  that  they  worked  with  on  page  299 

is  the  same  system  that,  they'  worked  with  on  page  300 f>    (No,    because  matter  was 
add§d  to  the  system  on  page  300. ) 

24.  Have  the  students  return  the  containers  to  the  cJeared  area,  fold  up  fthe  news- 
papers and  ,throw  them  away,  and  wash*their  hands.         *'  . 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  determine  from  thejr*obser- 
.  .  "  *       .  vations  that  the  interaction  of  copper  chloride,  and  water 

u    is  a  physical  ch^ge  and*  ^he  interaction*of  copper ^h iori de ' 
solution  and  aluminum  is  a  chemical  change. 


■J 
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APPLICATION:    Lesson  Cluster  4C-3    Chemical  and  "Physical  Change  " 

Page  T-511/S-301     Interactions  of  Acids  and  "Bases  (50  min.) 

PURPOSE:    To  apply  what  has  Been  learned  about  chemical  change  to  the  interaction  of 
acids  and  bases! 

ADVANCE  PREPARATION:      •  "  * 

Background  Information  -  A  chemical  change  resulting  in  the  formation  of  a^salt 
and  w^ter  occurs  when  the  ecids  and  bases  interact.    For  examole,  when.-hydro- 
chloric  acid  interacts  with  lye  or  sodium  hydroxide  (a  base),  sodium  chloride 
(a  salt)  and  water  form.    The  salt  formed  happens  to  be  ordinary  table  salt. 
However,  any  new  kind  of  matter  that  results  from  t^e  interaction  of  an  acid 
with  a  base  is  caMed  a  salt. 


Materials  -  BTB  * 

-  2  clear  plastic  glasses  11 

-  vinegar 

-  water 

-  clear  ammonia 

Instead  of tonly  using  the  pictures  in  this  lesson 
to  make  observat ionr,  the  teacher  will  reproduce 
the  experiment  so  that  the  students  can  directly 
observe  the  interactions.  - 

TEACHING  SUGGESTIONS: 

1.  Teacher  should  begin  with  a  clear  glass  filled  with 
water.  Add^3-4  drops  of  BTB  and  then  add  vinegar, 
drop  by  drop,  until  the  yel Iqw  color  occurs  as  in 
picture  A. 


Language  Cards/Key  Signs 
acids 
bases 
interact 
salt 

copper  ch lor  I de  " 
physical*  change 
kchemica I  change 
evaporation 


IdervM  f  icaticfn  Cards 
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2e*  Ask  the  students  whether  the  interaction  of  BTB  with  acid  is  a  chemical  or, 
physical  change,     (chemical:  new  kind  of  matter  formed)- 

3.    Add  clear  ammonia  to  the  solution  until  the  color  changes  to  green *as  in  pic- 
tyre  B.  „ 


4.  Discuss  the  interaction  of  a  base  and  an  acid.    Have  the  students  answer  the 

'questions  at  the  fxft)  of  the  second  column.    Then  ask  them  whether  a  chemical  or 

physical  change*took  pl^ce  when  the,  base^ i nteracted  with  the  acid,  (chemicals 

new  kind  of  matter  formed-)      "  a  ■ 

*j  »•***■. 

/:  *  ■  w  " 

5.  Ask  the  students  to  .read  ""She  second  Q^Jumn'as  f  ar"  as  the  numbered  questions  and 
'  *.  loek,at  picture  C.  /  "In  a^ditiqn  to'using  the  picture^  add  a  few  drops  of  th$  . 

*     *gfg^n  l-Jauid  to  th,e  other  gjass  and  let  i t  evaporate  ^verrvight .    Let  the  students 
^cPieck  it^the  next*  day  "and  compare, it  to  picture  C. 

6.  1  Wrjte  the  tejrm  .ev^ffof-at  ipn  on  the  cha  I  kboard  .and  ask  the  students  w(iaT  happens 

to  3  liquid  whBV  M*  evaporates .    Students  who  have  donji  the  fourth-level  unit-* 
*  "RaTtterns'  wi  I  I  "pfcofcably  retripmber  *e§rn  i  rjgNi^?t  water-goes  rptb  the  air,  or**evap- 
-  ^orates, #  in  the  water  cyCle.    Discuss  the  i tal  icized  question  below  the  picture. 


1 


7.  Write  the  term  salt  on  the  qhalkboard.    Emphasize  that  table  salt  is  just  one  kind 
of  salt.    Marvy  different  salts- form  when  different  acids  interact  with  different 
bases. 

8.  Discuss- the  numbered  questions.  . 

9.  The  Enrictunent  Lesson  Describe  the  Changes  should  be  done  following  this  lesson. 

DESIRED  LEARNING  OUTCOME {    The  students  should  be*  able  to  explain  that  'the  interaction 

/  of  an  acid  with  a  base  is  a  chemical  change  because  a  new^ 

/  *        kind  of  matter  *is  formed. 

**********f*********** ********************* *******£**** ******************************* 

,'      *  « 

i 

ENRICHMENT:     Coptionall  Lesson  Cluster  4C-3    Chemical  AndThysicaf  Change  '- 
Page  T-5J0    Describe  the  Change  ,140  min.)-  * 

PURPOSE:    To  apply  what  has. been  learned  ^pout  chemical  and  physical  changes  to 
familiar  changes  in  the  environment. 

ADVANCE  PREPARATION:  'Materials  -  none 

TEACHING  SUGGESTIONS: 

1.  Introduce  the  lesson  by  asking  the  students  to  think  of  as  many  changes  as 
oossible  that  they  have  observed  around  them.    Suggest  that  they  think  of  changes 
that  they  have  seen  at  home,  on  the  way  to  and  from  school,  on  vacation,  or  at 
school .  ^  * 

2.  Make  a  chart  on  the  chalkboard.    Write  the  "headings  Change,  New  Kind  of  Matter 
Formed, -Physical  Change,  and  Chemical  Change  across  the  top. 

3.  Ask  the  students  to  name  the  changes  ttjat  they  thought  of  so  that  you  can  I  ist 
—  them  on  the  chart. Aecept  aM  the  changes  that  the  students  name  even  though 

they  may  be  difficult  fo  de^l  w^HT  later.  ;  * 

4.  TeM  the  students  that  to  fill  in  the  rest  of  the  chart  they  wi.l  I  have  to  deter- 
mine first  whether  or  not  each  change  resulted  in  the  formation  of  new  kind  of 
matter.    Have  the  students  ta^ke  turns  going  to  the  board  to  write  yes  or  no  in 
the  second  column  of  the  cihart.    Tell  the  students  that  after  the  whole  column 
has  been  filled  in  they  will  have  an  opportunity  to  disagree  with  what  has  been 
written  beside  any  change.    Do  not  feel  obi i gated  to  sp I  ye  all  problems  that 
arise.     If  the  stuSents  cannot  determine  whether  a  new 'kind  of  ma'tter  was  formed 
place  a  question  mark  in  the  column  and  proceed. 

5.  Provide  an  opportunity  for  the  students  to  express  their  disagreement  with  what 
-    ***has  been  written  on  the  board.  'Be  sure  that  they  give  reasons  for  their  dis- 
agreement.   Change  incorrect  responses  on 'the 'board  as  the  students  find  them. 

6.  Call  on  students  who  have-not' had  a  chance  to  go  to  the  board  to  place  a  check 
mark  in  either  of  the  last'two  columns  on  the  chart  to  indicate  whether  each 
change  was  physical  or  chemical.      After  each  change  hfcs  been  so  designated, 
provide  the  students  with  an  opportunity  to  disag^es.    Correct  Shy  misplaced 
check  marks. 
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7.  Help  the  students  to  find  patterns  in  what  has  been  recorded  on  the  chart.  * 
For  example,  they  may  say  that  cooking,  baking,  frying,  the  growth  of  organ- 
isms, decay,  digestion,  and  acid-base  interactions  are  all  chemical  changes. 
The  students  might  say  that  expansion,  contraction,  changeof  phase,  physical 
collision,  and  changes  in  shape,  size,  position,  and  motion  are  ally  physical 
changes. -* 

8.  Conclude  the  lesson  by  stressing  that  determining  whether  or  not  a  new  kind 
of  matter  has  forvned  as  a  result  of  interaction  makes  it  relatively  easy  to* 

.  tell  whether  a  change  is  physical  or  chemical. 

DESIRED. LEARNING  OUTCOME:    The  students  should  be  able  to  determine  whether  changes, 

that  are 'familiar  to  them  are  physical  or  chemical  chanqes, 
***************************************** 

EVALUATION i    Lesson  Cluster  4C-3    Chemical  and  Physical  Change 
Page  T-5J2/S-3Q2    What's  the  Change?    C35  min.) 

PURPOSE:    To  evaluate  the  students1  performance  in  relation  to  the  following 
objectives: 

1.  Determining  whether  or  not  a  new  'kFnd  of  matter  is  formed  as  a  result 
of  interaction. 

2.  p  Distinguishing  between  a  physical  and  a  chemical  change. 
TEACHING  SUGGESTIONS:  .    '  t 

1.  Have  the  students  turn  to  pages  302  and  303  and  read  through  fhe  lesson. 
Teacher  m^y  paraphrase. 

2.  Have  the  students- proceed  with  the  lesson  when  you  are  sure  that  they  under- 
stand what  thety~  aVe  to  do.  ■«,.'•■ 

3.  Go  over  the  response  with'the  students  when  they  have  completed- their  work. 

you  wish,  let  the  students  correct  their  own  papers  so  that  they  may  evaluate 
their  own  progress. 

4.  Collect|the  papers  so  that  you  can  evaluate  each  indi vidua  Ms  progress.     If  a 
student  can  correctly  identify  at  lea^t  one  physical  change  and  one  chemical 
change,  and  can  correctly*  expl  ain  at  least  once  that  the  determinat ior>  was 
m^de  on  the  basis  of  whether  or  not  a  new  kind  of  matter  was  formed,  you  may 
as,saroe  that  he  or  she  has  demonstrated  the  objectives  for  the  cluster  and  is 
ready  to  go  on  to  the  next  cluster. 

■4 

5.  For  further  informal  evaluation,   lave  the  students  turn  back  to  page  282  and 
look  at  the  picture  that  introduced  Part  C.  t  Ask  them  wh\  they  think'that  par- 
ticular picture  was  used  to  introduce  the  part  that  they  have  just  completed. 
Suggest  that  they  look  for  clues  in  the  part  title  and  in  the  cluster  titles  . 
on  pages  263,  289,  and  296.    The  students  should  be,  able  to: 

a.     infer  that  the  fire-wood  system  has  been  changed  because' matter  (hot  dogs) 
was  added  to  it;  > 

infer  that  burning  caused  a  chemical  change  in  the  wood  because  a'  new  kind 
of  black  matter  formed; 

infer  that  cooking  caused  a  chemical  change  in  the  hot  dogs  because  a  new 
kind  of  matter  was  formed. 
******************** a*********************************************** *************** 
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LEVEL  5 


SIGNED  VOCABULARY  ANO  LANGUAGE  INDEX 
fOR  . 

SCIENCE  FOR  THE  HEARING  IMPAIRED 


•Instructions  for  use  $f  this  index  with  the  accompanying  signed  videotapes 
are  found  in  the  Introduction  to  the  Program.    This  index  should  -be  used  as  a 
script  when  viewing  the  signed  videotapes  for  the  specific  SFHI  cluster  or 
section  of  interest.  1 

Each  part  of  the  j/i  deotape  Is  preceded  by  an  indication  of  the  specific 
location  (level,  unit,  part,  Cluster  and  Lesson)  of  the  item  presented.  Each 
item  within  a  lesson  is  first  presented  in  American  Sign  Language  (ASL)  followed 
by  a  Manually  Qoded  English  (MCE/SEE)  presentation  of  the  same  item.    When  a 
♦  Jesson  list  Is  completed  the  tftle  of  the  nexf'  lesson  is  given/ fol  fbwed  by  '* 
a  ^presentation  of  each  new  lesson  item  in  ASL  and  MCE. 

Teachers  should  view  the  videotape  in  planning  for  each. new  cluster  (2-5 
minutes  per  cluster).     It  is  also  suggested  that  teachers  view  and  practice  the 
signs  presented  with  their  classes  following  lesson  experiences  or  as  a  review. 
•The  videotape  can  be  used  as  a  visual  dictionary  when  the  children  have  for- 
gotten the  sign. 

The  Signed  Vocabulary  and  Language  Videotapes  are  available  for  purchase 
and/or  copying  by  writing 

Dennis  W.  Sunal  or 

Cynthia  SzymanskI  Sunal 

Science  for  the  Hearing  Impaired 

Department  of  Curriculum  and  Instruction 

West  Virginia  University 

Morgantown,  WV  ,26506. 
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Science  for  The  Hearing  Impaired 
Signed  Vocabulary  for  Level  5 


Lesson     Title  and  Key  Signs 
Cluster  1A-1    Protective  Adaptations 

1  Toothpick  Hunt 

2  Structures  Have  Functions- 
chameleon 

structures 
function 

3.  Structures  That  Help 

organism 
environment 
-  - — ~  adaptation 

4  Protective  Color  &  Shape 
color 
shape 

predators . 
protective 

5  -        Def ense„5tructures 

defense  structure 
porcupine  structure 
quills 
skunk 

6  Protective  Coverings 
covering 

protective  coverings 

7  Plant  Protection 
protect 

protective  coverings 

8  Human  Coverings 
skin 

fingernails 
eyelashes 
hair 

9  Finding  Adaptations 

Cluster  1A-2    Getting  Food 

1  Hov  an  Octopus  Eats 

octopus 
protection 

protective  structures 
predators 


Lesson      Title  and  Key  Signs 

l(cont)  prey* 

suckers 


Kinds  of  Teeth 

teeth 

structure 

adaptation 

predator 

wide  and  flat  teeth 
sharp  and  pointed  teeth 

Insect  Mouth  Parts 
mouth  parts 
insect 

Harvester  ants 

mosquito 

butterflies 
♦ 

Hov  Animals  Move 
environment 

structure  — ~ 

chameleon 

turtle 

Movement  Structures 

outside  adaptations 

movement 

structures 

monkeys 

seals 

flamingos 

environment  * 

Plant  Structured 

plants 

root  8 

vines 

seaweed 

stem 

lilypad 

tubes 

*plant  structures 
Functions  of  Structures 
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Lesson      Title  and  Key  Signs 
Cluster  1B-1  Systems 

1  (XT  the  Inside 
inside  structures 
system 
skeleton 
stomach 

lungs 
heart 
interact 
leg  bone 
brain  p 
intestine's 

2  A  Chicken  Skeleton 
skeletal  system 
bones 

joint 

3  Respiratory  Systems 
respirafory  system 
oxygen 

breathe 
-gills-  •  -     -         «— - 
lungs 
air  holes 
air  tube 

4  Digestive  System 
digestion 
digestive  system 
food  tube 
intestines 

anus 

crop 

gizzard 

stomach 

cud 

5  A  Muscular  System 
muscular  system 
muscles 

relax 

contracts 

biceps 

>  Systems  Interact  in  the  Hands 

thumb 

Systems  Have  Parts 


Lesson  Title  and  Key./ig^s 
•Gluster  1B-2  Cells 


34  What  are- Cells?  &  Looking 

'-at  Cells 

a  cell  -*  «      >  , 

a  microscope 

a  nucleus  ] 
^  t  a  slide 

a  plant  cell  ' 

an  animal  cell 

a  microscope 

some  plant  cells 

some  animal  cells 

2  Cell  Structures 
cell  structures 

a  cell  membrane  * 
a  ceU  wall 

3  Cells  in  Your  Body 
human  muscle  cells  ' 
human  skin  cells 

red  blood  cells        '  f 
white  boood  cells 
human  blood  cells 

r 

4  One-Celled  Organisms  • 
pond  water 
one-celled 

5  Properties  of  Cells 
Cluster  1C-1    Animal  Behavior 

1  What'  is  Behavior? 
behavior 

2  Eye  Behavior 
eye  behavior 
pupil 

3  Earthworm  Behaviors 
earthworm 
adaptation 

4  Behaviors  Have  Functions 
deer 

sp ider 
monkeys 
geese 
racoon 
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Le/gon      Title  apd  Key  Signs 

'Cluster  1C-1  (cont) 

4  (cont)'  rabbit  \ 
bobcat' 
^adaptation"    **  * 


'5 


Inborn  or  JLearned  * 
•inborn  -behaviors 
learned  behaviors 

6  Leartf-  a  Behavior 
practice 

trial 

7  *  Betefving  '  .  "  Vf 
*  Cluster  1C-2    Plant  Behavior 

i 


2> 
3 


Respdnses  of  Plants 
plartt  behavior      *  * 
Venus  Fly  Trap 
mimosa  plant  >        .  •* 

cucumber ,  *  stfu^sh  or  pea  plant 

Behavior  ip  Light 

Tendril . Response^  ' 
tendrils  \*t^  *" 

tendril  rB&ritoSr  ^ 
pea  pljuits  ^rown  w/fctring 
pea  plant^^grown  w/o  string  * 

Response  to  Gravity  * 

gravffc^  - 
roots 

stemxr  s   *  : 


5  Changes  in  Plants  f 

l 

Cluster  1D-1  , Animal  Stages 

1  Growth  in  Organisms 
stages 
organisms 
adaptations 

2  Stages  of  Mealworms 
mealworms 

life  stages  •  « 

egg 

larva 


Lesson      Title  and  Key  Signs  ■ 

,  2 (cont)  "pxipa 

beetle*     *     .  ' 
^  melting  * 

•  * 

*«3     •  -s     ^  A  dkicfeen  Egy 
.      chicken  egg  " 

.    '       %  -yoik  *  , 

egg.  shell 
t  egg  whit'6 
k  properties  .  f 

4  Parents  and  Offspring 
parenra  ^ 

.  of  fspViifg 

S 

,  f 

5  Human  Stages 
/       human  stages 

^   r  infant  stage       ,  : 

child  -stage  j , . 
adult  stagfe 
elderly  stage 


Lining  ip^Sfages  * 
Glus£er  1D-2.  Plants  Stages 

1  ^Stages^of  Pine  Trees 

*  stages 

*  *  ^ants 

pine  tree 
pine  cones 
■bark 
%  trunk  ' 
1,  pine  twigs 


< 


i 


Seed  Adaptations 

adaptations* 

seed 

sprout 

soaked 

bean  sprout 

pea  seed 

Flower  Adaptations 

flower 

reproduce 

sepals 

petals 

stamens 

pistil 

eggs 
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Lesson     Title  and  TCey  Signs 
Cluster  1D-2  (cont) 

3(cont)    pollen  tube 

fruits 
•  pollen  grains 

pollexf 

nectar 

wind-carried 

4  Scattering  Seeds 
sprouts  scatter 
wings 
parachutes 
burrs 
structures 

5  Stages  in  Plant  Growth 
Cluster  2A-1    Identifying  Forces 

1  What  is  a  Force? 
force 

push  ^ 
pull 

2  Energy  Causes  Changes 
energy 

interact 
energy  transfer 
system 
-  evidence 

3  Balanced  Forces 
■  balanced  forces 

movement 

4  An  Interaction  Game  * 
interaction 

balanced 
m  unbalanced 


5 
6 


Three-Way  Tug  of  War 

Showing  Forces 

force 

direction 

Understanding  Forces 


Lesson     Title  and  Key  Signs 
Cluster  2A-2    Measuring  Forces 

1  x     A  Force  Measurer 

force  measurer 

2  Units  for  Your  Measurer 
units  * 

force 
washer 


Using  Your  Measurer 
downward  force 
washer  units' 
decimal 

Checking  Your  Measurer 

Using  a  Spring  Scale 
spring  scale 
newtons 

Weight  is  a  Force 

weigh 

force 

gravity 

Comparing  Scales 
compare 

Combine  Scales 


-4 


7^ 

* 

8 


combine 
9  Everyday  Scales 

10     i        Weighing  In 
Cluster  2B-1      Forces  in  Liquids 

1  Objects  in  Water 
weight 

, objects 
liquid 

2  Weighing  in  Water 

c3         ,     Other  Liquids 
liquid 
evidence 
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Lessck  -Title  and  Key.  Siva's* 
Cluster  2B^1  (cont) 

4  •    Buoyant  Forces 

buoyant  force 
gravity 

5  '  Floating 

liquid  • 
*  float 
buoyant 

aluminum,  foil      .  — i 
.    objects  that  £l£at 
'  objects  that  sink 


6 
7 


10 


Making  Boats' 

What  is  Buoyant  Force?  - 
buoyant  'force 
volume 
-  displaced 
displaces 

Weight  and  Mass 

weight 

mass 

matter 

buoyant  force 

Measuring  Mass 
mass' 

kilograms 

grams 

balance 

Feeding  the  Fish 


'Cluster  2B-2      Forces  in  Gases 

1  The  Air  Around  Us 
air 

gases 
windmill 

r force 
liquid 

2  Air  Can  Cause  Pushes 

3  Measuring  Pushes 
push  « 
trapped  air 


\ 


Lesson  '  'Title  and  Key  Siyis  * 

4  >    Making  a  Rocket » 

rocket 

rocket  system 
variable 

# 

5  ~         Adding  A  Return  Hocket 

balloon  rocket 

return  f^cket  * 

6  Carrying  A  Load 
load  - 

7  *  Rocket  Action  ¥ 

"    balanced  force 
unbalanced  force. 

8  Balloon  Watchihfe- 
Cluster  2B-3/  Volume-  * 

1  *         What  is  Volume.? 

volume 

•  cubic  centimeters 
cube 

2  liquid  volumes 
liquid  volume 
level 

3  -     >     Finding  Volumes 

unmarked  containers 

estimated 

measured 

4  Volume  of  Solids 

•  solids 
volume 
displaces 
length 
width 
height 

regular  solid 

Weighing  Water 
weighing 
weight 
volume 
water 
newtons 
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.    Lesson      Title  and  Key  Signs 
Cluster  2B-3  (cont)  \  , 


6 


-,  Volume  and'Weigt 


volume 
weight 
double, 
equal 


Cluster  2C-1      Putting  Forces  to  Work 

1  Making  Things  Move 
•  variable 

system 
move 
change 
movemen  t 

# 

2  What  Makes  Things  Move  . 
variable 

force*  -  y 

smoothness 

3  Friction 
friction 
interact* 

4  Changes.  Directions 

5  Jhe  Inclined  Plane 
incline  plane 
simple  machine 

4 

6  Inclined  Planes 

7  Wedges 
wedge 

simple  machines 

8  Comparing  Forces 

Clyster  2C-2    Working  with  Inclined  Planes 

1  Energy  Transfers 

'energy,  transfer 
energy  giver 
energy  receiver 
transfer 


Lesson  ^Jgitle  and  Key  Signs 

Energy  Transfer  With  Inclined 

-lanes 
enetgy  transfers 
inclined  planes 
direction 
force 


A  Paper  Dragon 
paper  dragon 
variables 
systems 
friction 

Changing  the  Paper  Dragon 

variable 

constaht 

reliable 


5  Changing  Other  Variables 

6  A  Research  Project 

Cluster  2C-3  Levers 

'\    s 

1  J         Making  A  Lever 

lever 

simple  machine 
fulcrum 

2  Measuring  Lever  Action 
levers 

3  Making  A  Balance 
balance  * 

4  Balancing  Forces 
forces 
constant 


Using  Levers 
/Balancing  Levers 


Cluster  3A-1      Objects  and  Motion 

1  Evidence  of  Motion  * 
evidence 

motion 

2  %  *    .    Reference  Objects 

reference  objects 
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'Lesson      Title  and  Key  Signs 
•  - 

Cluster  3A-1  (cont)    '  4 
3  Relative  "Motion  > 


relative  to  - 
relative  t       - ,  -''i 
motion 

reference  objects 


4  Using  Reference  Objects 
position 

5  x  What  Moved? 

6  What  Is  Moving? 
relative  to 
moved 

reference  object 
S 

7  Identify  the  Movers 

Cluster  3A-2    Records  of  Motion 

1  Before  and  After  - 

^  evidence  , 

photograph 
motion 

2  Blurred  Pictures 
blur 

relative  to 
'evidence  of  motion 

♦ 

3  Tracks  and  Trails 
tracks 

trails 
motion 
>■       t  records 

4  0         Collect  Some  Tracks 

5  -  Reading  Tracks 

6  •  Motion  Detective 

t  Whafc's  the  Evidence? 

Cluster  3A-3    Circular  &  Rotary  Motion 

1        .      Circular,  Motion 


Lesson      Title  and  TCey  Signs 

l(cont)    circular  motion 

reference  Object  ^ 
straight-line  motion 

e 

2  Rptary  Motion 

rotation  ,      6  " "  -  - 

axis  «■  *       •  ^ 

axis  of  rotation  * 
sphere  > 

3  Finding  the  Axis 
rotate 

4  ~      Clockwise  &  Counter  Clockwise 

clockwise  4 
counter  clockwise 

5  The  Earth1 s  Rotation 
sphere 

axis 

earth 

rotation 


,6 


Xhe  Traveling  ttopn 

Night  and  Day 

night 

day 


8 


Describing  Circular  &  Rotary 
Motion  ' 


,  Clrtpter  3B-1    Reference  Frames 

1  ^  Meet  Owl 

owl 

reference 

reference  object 
'    K  right 

left  % 

aboye 
\.  below. 

in  front 

in  back 

observer 
'  %  close 

far 

*fc  Name  the  Fruit  x 

3  Find  the  Objects 


Lesson     Title  and  Key  Signs 
Cluster  3B-1  (cont) 

4  Owl  Describes  Motion  ; 

relatiye  to  '  ^  :*  $ 
moving 

*  5  ^         .Qw.l  %efereng£  "Frames 

reference  frame 
starting  point 
starting"  direction 
direction 
distance 

6  '  A^Treasure,  Hunt 

7  Using  More  Than  One  Owl 

Cluster  3B-2    Using  Numbered  Circles 

1  Owl  and  Circles 

m        numbered  circles 
reference  frame 
clock 
clockwise 
;  distance 
degree 
circle 

starting  point 
starting  direction  *  - 
direction 

A  Helicopter  View 
polar  grid 
degrees 

3  Direction  to  Cities 

4  A  Reference  Frame  at  Sea 
polar  grid     '  ' 
coordinates 

5  Radar  and  Reference  Frames 

*  , ,  radar 

reference  frames 

6  .         f  locating  Positions 

Cluster  3B-3      Using  Numbered  Lines 

1  Map  Reading 

numbered  lines  vt* 


Lesson    "  Title  and  Key  Signs 


l(cont)  map 

landmark 


2 
3^ 
4 


Map  sof  a  School 

Map  of  a  "Classroom 
 <T"^  T« 


6 
7 


In  An  Old  Western  Town 
directions 
pattern  v 

Identify  the  Position 
coordinates 
'  reference  frame 
polar  grid 
left 
right 
across 
rectangular' 
grid 

Grid" Game 

F3.jp  Books  and  Gride 
position  r 
-motion 
grid  paper 
flip  "book 
sphere 


8       *      Describing  With  Numbered  Lines 
Cluster  3C-1    Moving  Air  and  Flying  Objects 
1  Who  Has  Seen  the  Wind-, 


3 
4 


Model  A  Pinwheel 

motioh 

direction 

pin-  wheel 

prediction  " 

clockwise 

counter  clockwise 

Model  B  Pinwheel 

String  Power  J 
unbalanced  forte 
predict 

Box  Kites 
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w Lesson      Title  and  Key  Signs 

Cluster  3T3-1  (cont) 

6  Airplanes 
airplane 
force 

upward     '  j*1" 
left  « 
planted 

balanced  force 
Unbalanced  force 
r  downward 


7  Which  Way  Will  It  Move 

Cluster  3C-2    Simple  Machines 

1  A  Screw  is  a  Simple  Machine 

screw 

simple  machine 
inclined  plane 
motion 
direction 


Paper,  Spirals 

paper  s.piral 

change  y 

clockwise 

counter  clockwise 

The  Archimedes /Screw 
Archimedes  Screw 


•  5 


Wheel  and  Axle  . 

wheel 

axle 

simple  machine  • 
pin  whee^ 

Cranks  Chanfee  Motion 

cranks 

force 

distance 

circular  motion 

wheel  and  axle  « 

Two  in  One 


/ 


crank 
screw 

The  Nuts  and  Bolt's  of  It 


Lesson      Title  and  Key  Signs 
Cluster  3C-3    Motion  and  Machines 

1  ,  Wheels  That  Touch 
-  wheels 

v  gears- 
teeth 

2  'Using  Gears 
clockwise 

gear  system  4 
countej:  clockwise 
motion 
direction 

#  force  *  * 

3  The  Pulley 
pulley 

f  rame 
wheel 

prediction 

*  pulley  system 
axle  • 
weight 
direction 

4  More  Pulleys 
fixe/d  pulley 
movable  pulley 
block  and  tackle 
distance 

5  Wheels  That  Don!t  Touch     ■  . 
pulley  system 

belts 
chains 
"  motion 
speed 

6  A  Bicycle  System 

bicycle  •  *, 

crank  - 

belt 

chain 

7  Know '/^our  Machines 

•  *  ^ 

Cluster  4A-1    Conduction  and  Connection 

1  Energy  Transfer  . 

matter 
energy 


9 
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Legson      Title  and  Key  Signs 

Cluster  4A-1  (cont) 

<  * 
l(cont)    energy  transfer 
energy  giver* 
energy  receiver 
connection 
conduction 
object 
process 

2  Conductors  and  Insulators 
conductors 

insulators 

3  Some  Do,  Some  Don't 
predict 

4  Conduction 


8, 


energy  transfer 

Convection  Currents  in  the  Air 

convection 

conduction 

convection  current. 

clockwise 

counter  clockwise  *" 

Convection  Liquids 
convection  currents 
liquids 

Room  Air  Currents 
s/ir  currents 
heat  energy 
predict 


Energy  Movements 
Cluster  4A-2  Wave  Motion 
1  Water  Waves 


water  waves 
waves 

wave  motion 
disturbance 
energy' 
matter 


Making  Waves  With  Rope 
solid 


Lesson      Title  and  Key  Signs 

3  Reflected  Waves 
reflected  waves 
properties 

4  More  Reflected  'Waves 

5<  *  Crossing  Waves 
crossing  waves 
reflected  waves 

6  Wave  Shapes 
wave  shapes 
round 
square 

7  Wave  Speect 
wave  speed 
predict 

8  "  Waves 

Cluster  4B-1    Changes  in  Motion 

1  '  *  Moving  Objects 

energy 

^faergy  transfer 
energy  giver 
energy  receiver 

2  '  Energy  of  Motion 

energy  of  motion 
inclined  plane 
distance 
speed 

3  Moving  Matter 
vial 

energy 
matter 
distance 
solid 

evidence  * 

4  Moving  A  Paper  Dragon 
energy  giver  % 
energy  receiver 
matter 

variables 
evidence 
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Lesson      Title  and  Key  Signs 
Cluster>4B-l  (cont)  ■ 

5  Energy  Chains 
energy*  chains 
energy  transfer  s 
diagram 

6  Marble  Chains 
predictions 
marble  chains 
diagram 
energy  c-hain  » 
motion 

7  Motion  axil  Energy 

Cluster  4B-2    Changes  in  Motion 

1  Transforming  Energy 

energy 
transform 
energy  chain 
electric 
temperature 


,2— 


Motion  and  Temperature 
motion  *  " 

evidence 
energy  transfer 

Energy  and  Friction 

friction 

force 

transform 

heat 

Heat  Changes  Matter 
heat 

matter  * 
expand  ■» 
contract 

heat  energy  ^ 
thermometer 

Heating  A  Solid 

^solids 

gain 

loss 


Lesson      Title  and  Key  Signs 

6  Cooking  Food 
properties 
matter 

energy  chains 

7  The  Greatest  Energy  Giver 
solar  energy 
temperature 

8  Energy  and  Temperature 
Cluster  4B-3    Changes  in  Phases 

1  Volcanoes 
volcano 
liquid 
phase 

.  lava 
solid 

2  Liquid-Gas  Phase  Change 
phase  change 

matter 

solid 

gas 

energy  transfer 
energy  giver 
energy  receiver 

3  Solid  Liquid, Phase  Change 
phase  change 


Everyday  Phase  Changes 
Changing  Phase 


G75 


Cluster  4C-1    Systems,  Matter  and  Change* 

1  Interactions  and  Systems 
interaction  * 
system 

interact  ^ 
change 

2  A  System  for  Circulating, 
blood         :     [  ^ 
circulatory  system  * 
heart 

veins  j 

arteries 

blood 

capillaries 
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Lesson      Title  and  Key  gigns 

«  *  <v 

Cluster  4C-1  (cont) 

3  '       A  Bicycle  Moving  System 

bicycle     '  #  . 

interact 

driy|  system    m  1 

4  Systems  Everywhere  ^ 
system 

5  Still  the  Same  System 
interacting  •  «. 
evidence 

battery 
wire  _ 
bulb 

Comparing  Systems 
systems 
•  evidence 

7  ,  Know  Your  Systems 

Cluster  4C-2    Changes  in  Acids  &  Bases 

1  Acids  and  Bases  N 
matter 

acid 
base 

^      common  properties  ' 
bitter 
sour 

2  Indicators 


.Lfesson      Title  and 


indicator 
acid 

base        v  * 
properties 

Testing  Some  Acids  &  Bases 

acids 

base& 

indicators 

neutral 

Testing  With  Litmus 
litmus 

Other  Indicators 
indicators 
methyl  orange 


fky  s\gns 


A  Breath  Test 
gases  . 
breath 


7  Using  Indicators  s 

Cluster  '4C-3  Chemical  &  Physical 
•  '  ✓ 

'1  Chemical  Chang* 

change 

systems  '  x 

chemical    ^>  • 
physical"- 

properties  ^ 
matter 


2 
3 


PHysical  Change 

Two  Kinds  of  Changes 
copper  chloride, * 


5 
'6 


Interactions  of  Acids  &  Bases 
jacids 
bases 

interact  -  ^ 
salt  ^ 
copper  tehloride 
physical&hange 
chemical  change 
evaporation' 

Describe  the  Chanfie^ 

What's  the  Change? 


r 
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Introduction 


Many  teachers  and  administrators  have  long  been  concef*ne4w i th  the  lack 
of.  appropriate  science  material s *and  aids  for  teaching  hearlngiifipai  red  youth. 
This  disadvantage  is  most  critical  for  .the  middle  childhood  aged  student  in 
special  hearing  impaired  classrooms  or  joined  wfth  their  hearing  peers  in"  \ 
regular  classrooms.    Many  students  have  been  denied  adequate  access  to  science1 
as  a  discipline  because  it  was  too  difficult  or  because^ways  to  present  it  to 
hearing  impaired  youth  beyond  traditional  methods  couid  not  be  envisioned. 

To  mee-M"his  concern  the  Science  for^he  Hearing,  Impaired  (SFHI)  project 
was  proposed.- -  Its  primary  aim  was  fo  make  available,  for  the  first  time,  a 
complete  sequenced  science  program  for  the  hearing  impaired  which  would  foster 
the  development. of  abi litres  and  attitudes  in  the  sciences  in  hearing  impaired 
youths  at  this  critical  age. 

This  volume  represents  two  years  of  planning,  development,  .classroom  - 
testing,  evaluating,  and  rewriting  to  produce  a  science  program  effective  for 
hearing  impafred  mtddle  childhood  youths.    To  date,  the  success  of  these  ' 
materials  with  teachers  and  students"  has  been  assuring.    The  SFHI  introductory  - 
guide  which  describes  the  program  materials,  teaching  strategies  and  use  of 
program  components,  along  with  the  ^dividual  program  teacher1 s  guides  pre- 
sents all  essential  information  needed  for  maxfrnTzing  learning  fpr  this 
spectal  population  of  youth. 
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Level  6    Unit  1    Population  Needs 
i 

Part  A    Population  Growth  and  Food,  Lesson  Cluster  1A-1 


A.  CLUSTER  OUTLINE: 


Page 

Teaching  Strategies 

K 

Lesson  Title 

Teaching  Time 
Suggested, 

T-27 

T-24 

T-28 

T-30 

T-32  . 

T-34 

IfttroduHion 
Development* 
Develdpment 
App 1 i  cation 
,  Application 
Evaluation 

Corn  Growing  Experiment 
Food  and  Other  Factors 
Van  Helmont's  Experiment 
Producer  Growth 
Consumer  Growth 
The  Food  Factor 

45  min.  ' 
40  min. 
40  min.- 
30  min. 
35  min. 
30  min. 

NOTE-Corn  growing  experiment  is  no  longer  an  enrichment  activity.   It  has  been 

movSti  to  the  introduction. 
(3.  -  MATERIALS:    See  Materials  List  on  page  T-21. 

FILMSTRIP  INFORMATION:    Filmstrip  Kit  XX,  Popu 1  at i om Nefeds ,  is  appropriate  for 

use  in  this  unit. 

INTRODUCTION:    Lesson  Cluster  1A-1    Producers  and  Consumers 

Page  T-27/Not  in  student  text    Corn  Growing  Experiment  (45  min.) 

PURPOSE:    To  demonstrate  that  plant  growth  depends  pn  minerals,  water,  and  light. 

To  provide  a  concrete  demonstration  that  substances  for  green  plant  growth 
come  from  places  other  than, soil.  \ 

PREREQUISITES:    Weighing  on  a  double  pan  balance,  metric  mass  units.* 

ADVANCE  PREPARATION 


Materials  -16  oz.  container  for 
water 

-2  wk.  old  corn  plant  for 
t    each  student 
-small  container  for  each 
*  student 

-mineral  oi I ,  8  oz. 
t  -penci I s 

-metric  balance  scal$ 
-plant  f erti I izer 
-tape 

-copy  of  Record  of  Masses/ 
Mass  of  Water  Added  (in- 
cluded after  the  lesson 
plan)  for  each  student 


Language  Cards/Key  Signs  * 
corn  seeds 
plain  water 
water  with  fertilizer 
p  lant  i  n  the  dark  * 
plant' in  the  I ight 

Identification  Cards 
icorn  seeds 
plain  water 
water  with  fertilizer 
plant  in  the  dark 
plant  in  the  light 
mass 


You  or  the  students  should  pl^nt  corn  seeds  about  two  weeks  before  starting  this' 
.  activity.    Soaking  the  seeds  in  wateoovernight  will  hasten  the  initjal  germina- 
tion.   Each  student  will  need  two  seedlings. 


■EMC 


CSS 


V 


TEACHING  SUGGESTIONS:  . 

1,    Begifi  by.'asfcing  the  students  questions  about  factors  affecting  plant  growth,  • 
1   '    Sam)Jt§  quest  loos;  •  % 
a.    What  helps ^a  plafi't  grow? 
,    b.    Which -of  .these  things  are  the  most  important? 

Teacher  should  suggest  sunlight,  fertilizer,  and  water  i-f  the  students  do 
not  volunteer  this  information, 
c.    Can  you  tell  me  what  will  happen-. if  a  plant  does  not  have  water?  fertilizer? 
sunlight? 

We  are  going  +o  grow  plants,  cora  plants,  and  see  if  your -guesses  are  right.* 
Can  you  design  a  way  to  show  if  your  guesses  are  Correct? 
**  • 

This  experiment  is  much  like  van  Helmont's  experiment.     In  three  weeks,  how, 
much  mass  wi  I  I  a  corn  plant  gain  from  plain  water?    How  much  mass  will  a 
corn  plant  gain  from  water  with  plant  fertilizer?    How  rfluch  mass  wi  I.I  a  corn 
plant  gain  from  other  sources?  f% 

2,    For  this  experiment  two  corn  plants  about  two  weeks  old  and  two  sma  I  I  containers 
are  needed  for  each 'student  ,    First,  label  the  containers^as  follows: 
Plant  with  plain  water  and  light.  Plant  in  water  with  fertilizer  and  light, 

* 

Put  equal  amounts  of  plain>water  in  the  containers.    Put  the  fertilizer  ij 
teaspoon)  in  one  container. 

^3.    Pour  a  thin  lay£r  of  mineral  oil  on  top  *>f  the'water  to  retard  evaporation. 
Mark  the  containers  to  show  the  water  level. 

4.    Determine  the  mass  of  each  container,    and  record  the  masses  on  a  chart.  Now 
put  one  corn  plant  in  each  container.    Determine  the  mass  of  each  container 
again  with  the  corn  plant  in  it.    Record  the  masses  on  the  chart.    Subtract  the 
mass  of  the  container  with  the  plant.    This  ma^s  is  the  "starting  mass?  erf  the 
plants  alone.  ^         '  * 

5:    Give  each  student  a  copy  of  A  Corn  Growing  Record ' for  record-keeping. 

6.  If  the  seeds'  were  planted  in  soil,  great  c£re  must  be  used  when  the  seedlings 
are  remoyed  so  that  the  delicate  roots  are  not  damaged.    The  seedlings  must 

,be  rinsed  thoroughly  to  remove  any  soil  particles, 

V  4 

7.  }Place  a  seedling  in  eafch  of  the  prepared  containers.     If  the  corn  Seedlings  do 
not  stand  erect  in  „the  containers,  cardboard  supports  cut  from  manila  folders 
can  be  constructed  as  shown  in  Figure  1-1. 

8.  In, order  to  control  as  many  variables  as  possible,  the  containers  should' be 
kept  close  to  one  another.  ' 

9.  The  students  should  check  t/i$  seedlings  once  a  week  and  record  fhe  amount  of 
water  added  on  their  charts.    Have  the  students  construct  a  bar  graph  showing* 
the  number  of  grams  of  water  added  each  week.    This  activity  will  accustom  the 
students^to  using  bar- graphs  in  science.  x  ' 

10*  After  three  weeks,  determine  the  mass  of  each  seedling  and  compare  with  the 
starting  mass  on  the^chart.    Compare  the  masses  of  the  seedlings  grown  under 
different  condi lions.    Refer  to  the  questions  raised  in  Teaching  Suggestion  1 
to  .discuss  the  food  sources  important  to  plant  growth. 
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A  CORN  GROWING  RECORD 
Record  of  Masses 


Corr+a  i  ne  rs 


A^  At  beginning  of  experiment 
With  the  plant 
Without  the  plant 


Masses 


Ferti  fi  zer  and 
wat^r 


Water 


Starting  Mass  of  Plant 


B.    At  end  of  experiment 
With  the  plant 
Without  the  plant 


>_9 


Ending  Mass  of  Plant 


GROW  I NGj  RECORD 


MASS  OF  WATER  ADDED 


WEEK  1  -  Sates 


Ferti I izer  and 
water 


Water 


Monday 
Friday 


Total  Mass  of  Water  Added  for  Week  1 


WEEK  2 
Monday  ^ 
FViday 


_9 


Total  Mass  af  Water  Added  for  Week  2 


WEEK  3 
Monday 
Friday 


/ 


-9 


Total  Mass  of  Water  Added  for  Week  3 


CS5 


DESIRED  LEARNING.  OUTCOME:    Students  should       able  to' concur  that  opt'imum  plant'. 

growth  occurs  with  water,  minerals  (fertilizer)  and 
sun  I ight  ava  i lab le. 


EVELOPMENT: 


Lesson  Cluster  1A-1    Producers  and  Consumers  % 
Page  T-24/S-3    Food  and  Other  Factors  (30-35  min.) 


PURPOSE:    Show  students  how  food  i§  obtained  by  producers/  first-,  second-,  and 
third-order  consumers. 


ADVANCE  PREPARATION: 


•Materials  -pictures  of  producers  and 
first-,  second-,  and 
third-order  consumers*, 
-terrari  urn* 


*Have  on  hand  for  the  first  days  of  class  a  large 
terrari  urn  or  a  few  quart  size  terrari  urns.  Thi^will 
provide  concrete  examples  for  the  first  lesson  set. 
The  terrarium  will  contain  plants  and  animals  which 
demonstrate  the  producer/consumer  relationship; 
This  could  involve  animala  such  as  crickets,  isopods 
(curley  bugs),  mealworms  (from  pet  shop),  or  grass- 
hoppers.   For  higVier/c|rddr  consumer,  a  chameleon  could 
be4  introduced  lateiC^  This  terrarium  should  be  kept  as 
a  permanent  featur<£  in  the  classroom  to  be  used  in 
other  lessons.  'I 

*These  may  be  brought  in_ahead  of  timevby  the  students. 
Examples, might  show- various  trees,  flowers,  vegetables, 
cacti,  seaweed,  mammals,  birds,  fishes,  reptiles, 
amphibians,  or  insecte.1 

TEACHING  SUGGESTIONS;     '  ^  ^ 


Language  Cards/Key  Signs 


pToducer 
consumer 
popu lation 
organ  i  sms 
f  i  rst-order 
second-orcjer 
th  i  rd-order 
terrari  urn 

Identify  the  order  of 

consumer 
grasshopper 

What  are  the  grasshoppers 
doing? 

Identification  Cards 


(terrarium  and  jts  con- 
tents when  possible) 


j 

f •    Allow  the  students  time  to  fWmilianfze  themselves  with  the  organization  of  the 

book  before  beginning  thex  lesson.  [You  may  wish  to  point  out  th^  glossary,  the 
table  of  contents,  and  s6  forth/    |fl  y  ■ 

2.  Have  the  students  refer 'to  the^icluVe  on  page  2,  which  introduces  Part  A. 
Grasshoppers  are  good  examples?  o^lpiects  that  are  first-order  consumers.  At 
times  swarms  of  grasshoppers  will  infest  farmers'  crops  jn  search  of  food. 
Some  students  may  know  of  such  instances  and  can  inform  other  members  of*  the 
class.     (What^are  the  grasshoppers  dMing?^  »  ' 

3.  Introduce  the  lesson  by  having  the  students  read  the  first  two  paragraphs  on 
page  3 'and/or  describe  by  paraphrasing  the  first  two  paragraphs  on  page  3  using 
pictures  and  language  cards.     Introduce  the  sign  for  population.  Students 
should  be  able  to  see  that  food  is  an  important  factor  in  determining  whether 
or  not  a  population  survives.  , 

4.  Be  sure  that  students  understand  the  term  population.    Have  individuals  cite 
examples  of  populations  near  their  homes  (squirrels,  insects,  and  so  on),  in  a 

*    desert  (cactuses,  snakes,  and  so  on),  or  in  the  ocean  (whales,  sharks,  clams, 
and  so  on), 


esc 


5.  Delete  student  consideration  or  reading  of  sentence  ofhipage  3  "What  are  some 
factors  other  than  food  that  .can  gffect  a  population?"  .  - 

6.  Allow  students  time  to  read  the  last  two  paragraphs  on  page  3  or  describe  by* 
paraphrasing  using  pictures,  word  cards,  and  a,  terrarium.    Since  producers  and 
consumers  may  be  new  terms,  encourage  understanding  by  relating  these  words  to 
more  familiar  usages.    Examples:    Consumers  in  society  are ^shoppers.  Producers 
"make"  something. 

7.  Allow  students  enough  time  to  read  page  4  and  examine  the  pictures.    While  they 
read,  place  the  following  column  headings  on  the  chalkboard:  producers,  first- 
order,  second-order,  and  third-order  consumers. 

8.  Have  students  list  the  organisms  shown *on  page  4  under -the  appropriate  headings. 
YSu'may  wish  to  use  the  produrfbr  and  consumer  pictures  that  have  been  collected, 
Choose  volunteeVs  to  answer  the  questions  on  page  5.    Have  each  student  explain 
wh'y  a  particular  choice  was  made.    , Invite  opposing  views. 


DESIRED  LEARNING  OUTCOME: 


Students  should  be  able  to  identify  producers  and  firs6*-, 

second-,  .and  third-order  consumers. 
******************************************** 


DEVELOPMENT; 


Lesson  Cluster  1A-1    Producers  and  Consumers 

Page  T-28/S-6    Van  Helmont's  Experiment  (40-45  min.) 


PURPOSE:    To  develop  understanding  of  the  food  sources  of  a  producer. 


ADVANCE  PREPARATION: 

Background  Information:    Although  plants  grow  and 
their  leaves  and  flowers  sometimes  move  slowly, 
their  activities  are  far  less  noticeable  thai  those 
of  animals.    Because  green  plants  general  Iv^re 
rooted  in  the  ground,  it  was  only  logical  to  assume 
that  they  received  their  nutrients  from  the  soil. 
This  was  the  conclusion 'of  Aristotle,  who  was 
possibly^he  first  person  to  obsi^fve'  plants  care- 
fully, f  t*\ 
Artistotle!s  theory  of  plant  Nutrition  wa^ 
based  entirely  on  inference;  hej|lid  not  determine 
experimental  I y  what  materials  com  from  the  soil  or 
how  roots  work.-    Typically  for  i&at  period  of  history, 
'    arguments  and  discussions  took  +1^3  place  of  experiments. 
Thus,,  the  real  significance  pf  -vap  Helmont's  work  in 


Language  Cards/Key  Signs 
Jean  van  Helmont 
experiment 

mass  .  1 

scienti  st 

minerals  \ 

Identification  Cards 
a  plant 


the  early  1600fs  was  not  his  conc^lusiop 
was  on^  of  the  first  to  experiment '"Wt/ 
than  mferely  observe  a/id  think  about  "W 
experiment,  van  Helmont  concluded  thai 
.the  substance  for  a  plant's  growth.     l|}Aristot>fe  had" 
been  correct,  then  therce  woulfi  have  been  a  much  larger 
reduction  in  the  mass  of  the  soil.  J 


s  but  that  he 
plants  rather 
a/n.    From  hi  s 
bater  provided 


Materials  -a  plant 

-clearly  written  or  typed  copy  of  van  Helmont!s 
scripfr  for  each  child  or  on  transparency  op  board 


TEACHING  SUGGESTIONS: 


f 


1.  Have  the  students  read  the  first  paragraph  on  page  6  or  teacher  Can  describe  by 
paraphrasing.    Use  the.  Language  Cards  to  reinforce  new  vocabulary.    Students  may 

i  not  think  of  a  plant  as  actually  "eating"  something.     It  may  prove  helpful  at 
this  time  to  encourage  responses  to  the  two  italicized  questions  from  students 
who  have  cared  for  a  plant  by  providing  it  with  light.,  water,  proper  soi  I  >  and 
plant  food.    During  this  discussion  have  a  real  plant  on  hand  in  order  to  help 
focus  attention  and  aid  in  discussion. 

2.  Allow  the  students  enough  time  to  finish  reading  page  6  or  teacher  may  describe 
by  paraphrasing.     In  order  to  make  van  Helmont1 s  script  easier  to  read,  the 
teacher  may  reproduce  it  on  a  ditto,  transparency,  or  the  board. 

3.  Have  the  class  turn  now  to  page  7  and  look  at  the  pictures  representing  the 
beginning  and  end  of  the  experiment.    For  students  who  could  not  visualize 
van>vHe*mont fs  experiment  by  reading  the  script  of  page  6,  the  situation  should 
now  be  clear. 

f  * 

4.  While  the  students  refer  to  the  first  drawing,  reproduce  duplicate  graphs  on  the 
board.    Explain  the  board  graphs  so  that  students  will  understand  the  bars 
indicate  the  mass  of  the  soil  and  the  tree. 

5.  Ask  volunteers  to  answer  questions  1  through  6.    Encourage  use  of  bar  graph. 
Write  answers  to  all  questions  on  the  board. 

e 

*»  • 

6;    Using  the  data  given  on  the  chart  on  page  7,  the  students  can  determine  that  a 
,  plant  does  not  receive  its  food  from  the  soil.    The  students  will  not,  however, 
be  .able  to  identify  on  the  basis  of  direct  evidence  the  source  of  a  plant's  food. 

7.     in  addition  to  the  questions  asked  on  page  6,  you  may  wish  to  ask  the  following 
.questions:    Why  did  van  Helmont  use  rainwater?    (free  of  minerals)    Would  a 
*d4,if-e'rent  type  of  green  plant  have  produced  similar  or  different  results?    %  * 
of  jfesfoijar  results)        *  .  • 

<$:*t  Delete.  <  ,  C 

E|feS  1  RED  IfijtRNING  OUTCOME:    Student  should  be  able  to  conclude  that  substances  for 

i       <-  green  plant  growth  come  from  places  other  than  soil, 

is************************************ 

3n 


4^pucATjf<: 


ON:    Lesson  Cluster  1A-1    Producers  and  Consumers 


\  '  Pa9e  T-30/S-8  ^Producer  Growth  (35-40  min.) 

PURPOSE:    To  investigate  the  food  sources  of  a  seedling. 

ADVANCE  PREPARATION:    Materials  -glass  jar  with  screw-on 

J  id  (1  gal  Ion) 
*  -pebb les«or  small  stones 
-soi  I 

-acorns  (4  to  6) 

for  an  ongoing  class  project,  you  may  wi£h  to  esta- 
blish an  , observatory  Jor  germinating  acorns  in  a  3.8 
J  iter?  (one  gallon)  glass  jar.     If  established  in  the 

fall,' the  observatory  can  be  utilized  throughout  the 


Language  Cards/Key  Signs 
acorn  stem 
germinate  roots 
mass  leaves* 

Identification  Cards 
observatory 


G88- 


ERJC 


'  school  year.    Watching  oak  trees  grow  in  a  classroom  can  be  a  rewarding  experi- 
ence.   Children  may  col  I ect* acorns  for  the  observatory. 

Place  a  six-centimeter  layer  of  pebbles  at  the  bottom  of  the  jar  for  drainage. 
Then  half  fill  the  jar  with  garden  soil.    Add  enough  water  to  moisten  the  soil. 
Now  c^rop  four  to  six  recently  fallen  acorns  on  the  soil  surface.    Examine  the 
acorns  beforehand  to  see  that  they  have  not  been  attacked  by  insects. 

Place  the  jar  in  a  sunny  window  with  the  I  id* tightened.    The  system  should  now 
be  able  to  sustain  itself  without  any  otRer  effort  on  your  part.    Within  about 
three  months,  some  of^the  acorns  should  germinate*    Students  can'  observe  the 
de.veloprpent  of  roots,  stems,  and  leaves*     If  mold  develops  inside  the  jar,  you 
may  occassionaUy  unscrew  the  lid  to  air  the  jar  out.    You  may  then  need  to  add 
some  water  if  the  jar  becomes  dry.    At  the  end  of  the  school  year  the  xtrees  may 
be  planted  outside  tb  continue  their  growth. 

TEACHING  SUGGESTIONS:  *  * 

V 

K    Allow  th§  student  3*few  minutes  to  read  the  first  column  on  page  8  and/or 
teacher  can  descHTSe  by  paraphrasing. 

2.  Discuss  th6  questions, on  page  8  wi^h  the  class.    As  they'study  the  pictures, 
point  out  the  structures'  of  grov^ln  present  ffter  germination:    the  stem,  roots, 
and  leaves. 

* 

3.  Allow  the  students  enough  time  to  read  .page  9  and  examine  the  graphs.     If  may 
be  helpful  to  reproduce  the  graphs  on  the  board  or  on  a  transparency^. 

V.    Before  you  present  the  questions  on  page  9 'and  interpret  the^raiphs,  you  may 
'      want  to  identify  the  graphs  as  bar  and  line  respectively.  1  Write  the  answers 
for  each  question  on  "the  board  or  a  transparency. 

DESIRED  LEARNING  OUTCOME:    Student  should  be  able  fo  predict  that  once  a  seed  has 

germinated,  the  plant!s  mass  ,wi I  I  increase  as  it  begins 
to  use  materials  from  the  air  and  water  to  make  its  own 
food. 

************  ******,***********************************  *******  *************************** 

9 

APPLICATION:    Lesson  Cluster  1A-1    Producers  .and  Consumers) 

Page  T-32/S-10    Consumer  Growth  (40-45  min.)  ' 

t  '  ' 

PURPOSE:    To  recognize  that  the  increase  in  a  consumer's  mass  is  rapid  when  growing 
and  slows-down  a§  maturity  is  reached.  '  *«  - 

PREREQUISITES:.    Ability  to  interpret  simple  graphs. 

ADVANCE  PREPARATION:    Materia  I    -reproduction  of  graph  on 

p.  11  'on  either  ,trans- 
ti  parency  of  board 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
Pol  a 

organ  i  sm 
Great  Dane, 
dog 


1.    The  last  lesson  dealt  with  a  plant,  which  is  a  food-producer.    This  lessdn  con- 
cerns an  animal,  which  is  a  f ood-cposumer.    Make  sure  the  students  understand  the 
difference  at  this  point*     In  order  ,to  do  this  you  may  ask:  the  students  to: 


♦  *   \ .     ■  * 

*  0)    give  examples  of  food  producers,'  anb  b)    give  examples  of  food-consumers. 

2.  Have  the  students  read  ?he  first  two  paragraph^  on  page  10.    The  teacher  may 
paraphrase  the  informatioo  as  well. 

3.  Ask  the' students  to  answer  the  first  question.     If  they  have  dfaficulty,  the 
question  may  be  reworded  as -follows.    "I.s  Poia  a  consumer  or  producer?  What 
order  consumer  js  Pol  a?    What  kind  of  fpod  does  Pol  a"  eat? 

4.  Allow  student  enough  time  to  read  theVemaindec  of  page -10.  '  "The  teacher  may 
paraphrase  the  information  as  well.  -  ' 

5.  Have  the  students  examine  the  table.    A  duplicate  should  be  made x on  the  board 
or  a  transparency.    Help  students  to  see  tha\*Polafs  mass  increases  as  the  dog 
matures  or  gets  older.  \  ^  * 

6.  A  duplicate  of  the  graph  on  page  11  may/shou I d  *be  made  on  the  board  or  a  trans-  . 
parency.    Some  students  may  have  difficulty  understand i hg  how  the  table  on  page 
10  can  be  represented  as  the  graph  on  page  11.    Point  out  that  the  vertical  axis 
indicates  mass  in  two  kf  increments  and  the  horizontal  axis  indicates  time  in 
weeks.  *  v 

V  * 
X 

7.  For  the  benefit  of  those  students  who  do  not  understand  how  the  data  are  trans- 
ferred from  the  table  to^the  graph,  refer  to  both  and  give  a  few  examples  to J 
the^class.^  The  line  graph  on  page  9  may  be  used  as  an  example  that  th^  chijjdren  ^ 
are  already  fami  I  iar^  with.  *  •  ^1 

8.  Using  the  data  on  the  chart  and  the  graph  ha^^fhe  students  answer  the/questions  * 
on  page  11.    Record  the  computation  and  answers  on  the'board  or  transparency. 

DESIRED  LEARNING  OUTCOME:    Stujefhts  should  be  able  t#videntify  the  changes  in  the 

^growth  rate  of  a  consumer. 
*********  ********  *******^*****^******  *******************  *****^ 

/ 


EVALUATION:    Lesson  Cjuster^A-1    Producers  and  Consumers 

-—Page  t1J5VS-1^    %  The  Food  Factor  (25-30  min.) 


PURPOSE:    To  evaluate  p6f f ormance  .  in  relation  to  following  objectives: 

1.  Describing  and  discussing  the  food  sources  of  a  producer. 

2.  <  Identifying  an  orgamsm  as  a  producer,  or  a  first-,  second-,  or  third- 

order  'consumer.  ■  \  , 

3/    Interpreting' graphs  and  tables  that  depict  changes  in  the  mass  of  ai 
growing  organism.  \  . 


ADVANCE  PREPARATION:    Materials  -student  answer  she$t 

TEACHING  SUGGESTIONS:  ^ 

1.    Explain  to  the  students  that  they  must  read  each 


Language  Cards/Key  Signs 
germinate 

cornmea I  * 
chick 


question  carefully  a/id  that*  the  pictures,  chart  and  graph  will  help  them  to 
answer  each  question.      >  ■ 

In  order  to  clarify  the  procedure,  paraphrase  the  first  question  to  the  students 
and  have  them  answer  this  question  as  a  group.  .For  the  rest  of  the  questions, 
ask  each  student  to  work  independently  and  record  their  answers  on  paper. 


er|c 


GO  i) 


9 


3.  Move  around  the  room,  assisting  those  students  who  encounter  any  difficulties 
when  they  begfn  writing  theii\  answers. 

4.  Collect  the' papers  so  you  can  evaluate  each  individual 1 s  progress/  If  a 
student  correctly  resppfffls  to  most  of  the  questions,  you  may  assume  that  he 
or  she  has  demonstrated  the  objectives  for  the  cluster  ^nd  is  ready  to  go  on- 
to the  next  cluster.  '  * 

**********************************^^ 
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t         Level  6^ Unit  1  Population  Needs  ,  * 

.  /    Par+  A  Population  Growth  and  Food.  Lesson  (ffuster  1A-2, 
*A.    CLUSTER  OUTLINE    '  '  / 


Page 

Teaching  Strategies 
  1  — < 

Lesson* Title 

* 

Teaching  Time 
s  Suggested 

T-40 

T-42'' 

T-45 

T-46 

T-47 

T-48 

T-50 

Introduction          .    *  * 

Development 

Development 

App 1 i cat  ion 

Application 

App 1 ication 

Evaluation 

Human  Consumers 
'My  Food  Intake 
A  Population's  Food  Intake- 
Animals  and  Plants  as  Food 
'  Water 

Chicken  and  Corn 
Populations  and  Food 

25-30,  min. 
45  min. 
45  min. 
35-40  min. 
35-40  min. 
45  min. 
.  35-40  min. 

NOTE:    Food  in.  Your  Lifetime  has  been  omitted.     c  I 

I 

B.    MATERIAL5:    See  materials  list  on  page  T-37.                 .                      .  ' 

<■  i 
FILMSTRIP  INFORMATION:    Filmstrip  Kit  XX,  Population  Needs,  is  appropriate  for  "use  j 
\                                       in  this  unit.  1 

L:  1  -  :  :   ) 

Language  Cards/Key  Signs 
mass,. 

Identification  Cards  . 


INTRODUCTION:  /lesson  Cluster  1A-2    What^  Have,  We  Taken? 

Page  T-40/S-14    Human  Consumers  (25-30  min.) 

PURPOSE:    To  demonstrate  that  the  mass  of  an  average  human  consumer  increases  steadily 
from  birth  to  early  teens*. 
*  »  «  '  ^  < 

PREREQUISITES:    Ability  to  use  metric  system  -  mass.    Simple  computation  using  decimals 
tenths. 

ADVA^E  PREPARATION:    Materials  -  reproduction  of  Pat  Tay- 
wfc  lor's  Growth  Record  on 

%      ,  *  fcf  board  or^Stensparency . 

•TEACHING  SUGGESTIONS:    \   s     ^  \ 

f.    Student  reads  first  two  paragraphs  on  paj^e  14  ^nd/or 

teacher  paraphrases  text.  \  .    *  *' 

■•  \  •  ■   •  - 

&  Using  transparency  or  board  teacher  interprets  data  on  Pat  Taylor's  Growth  Record. 
Ask  students  how  age  and  mass  are  related-!  -  Help  all  students  understand  relation- 
ship of  jncreased  age  and  mass.  I 

*******  '  ^  \  ' 

3.    Teacher  may  paraphrase  questions  lVhrough\4.    Record  student  answers  on  board. 
t   For  each*  incorrect  response  teacher  show^  eptire  example  on  board  for  clarif  ica'tipn, 

DESEED  LEARNING  OUTCOME:    Students  Should  conclude  that  Pat  Taylor's  mass  increased 

$ stead  My  with  age.  \ 


692 


I 


> 

DEVELOPMENT:    Lesson  Cluster  1A-2    Whaf  Have  We  Taken? 

/      Page  T-42/S-15    My  Food  intake  (45  mi n\  ) 

/ 

T5enc 


PURPOSE: 


lable  students  to  calculate  total  food  intake  for  one  day. 


PREREQUISITIES:    Ability  to  add  2  and  3  digit  numbers. 
Ability  to  use .  mass  scale. 
Understand  concepts  of  mass  and  weight. 

ADVANCE  PREPARATION:'  Materials  -'full  cans  of  .food  (2  or  3 

cans  wi th  labels) 
-  food;  for  example  piece 
of  f  rui  t,  candy/  bar, 
sandwish,  etc. 
-   -  scale- to  determine  mass 
I  rv  grams 

TEACHING  SUGGESTIONS:      ■  1 

1.    Teacher  demonstrates  that  food  has  mass  by  weighing  several   items  of  food  and  * 
recording  rrQss  in  grams  on  board.    For  *examp  le :  44  ^ 


Language  Cards/ Key  Signs 
est  imate 
i  ntake 

Identification  Cands 


6. 
7. 

8. 
9. 


Food 


apple 
candy  bar 
bread 


How  Much 


1 
1 

1  "si  ice 


Mass  in  grams 


2.  Student  weighs  an  item  of  food  and  records  mass  on  boar 

3.  Teacher  shows  student  where-  the  weight  is  found  on  the  label*  *~ 

4.  Teacher  explains  that  charts  on  pa,ge  15  and  16  show  fhe  s~ame  kind  of  information 
as  charts  teacher  and  class  just  made. 

5.  Students  examine  charts  on  page  15  aQd  16  and  teacher  asks  them  to  iind  mass  of 
specific  *foods  on  chart. 


Students  read  fi rst' paragraph  on  page  15  and/or  teacher  paraphrases. 

Teacher  explains  that  she/he  can  figure  out  how  many  grams  of  food  she/he  consumed 
for  breakfast.    Demonstrate  by  listing  hypothetical  meal  choosing  from  chart  on 
page  15.  ■     \  • 

Students  calculate  total  intake  of  grams  'for  their  own  breakfast.  * 

Teacher  explains  that  this  information  can -be  gotten  for  eac^jne^Pc&rlrig  a^  whole 

day .  -  .  .  '  * 


10.  Make  sufficient  copies  of  Appendix  C,  My  DaTiy  Food  Intake,  so  each  student  has  one 
to  use. 

11.  The  students  are  to  record  the  estimated  mass  of  everyth fng  they  eat  or  drink  in  a 
24-frour  period.    By  adding  these  figures  together,  the  students  can  calculate  the 
approximate  mass  of  food  consumed  in  a  day.        »  * 
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12.  Since  students  will  be  doing. mating  Qutside  classroom,  food  intake  chart  might  be 
kept  in  notebook  or  folder  to  be*  taken  home. 

13.  If  teacher  feels  activity  is  too  difficult,    students  may  just  record  the  food  • 
beaten  alia  the  mass   may  be  filled  irt  during  the*  next  class. 

4 

4 

14.  Since  food  table  does  not  contain  all  foods,  teacher  and  students  may  consult  out- 
side sources  such  as  packaged  f6ocf  labels*    Masses  do  not  have  to  be  exact.  Esti- 
mates are  acceptable.  * 

^  n 

15.  Teacher* sjiou I d  encourage  students  to  compare  their  results  with  classmates*. 

DESIRED  LEARNING, OUTCOME:    The  students  should  be  able  to  calculate  their  total  food 

intake  for  24  hours. 
****************jt***********#**************^ 

*  * 

DEVELOPMENT:    Lesson  Cluster  1A-2    What  Have  We  Taken?  *  * 
y>/  Page  T-45/S-18    A  Population's  Food  Intake  (45  min.) 

PURPOSE:    To  h<?ve  students  apply  prior  food  intake  to  estimates  to  popiul  atfons. 

PREREQUISITES:  '  Abi  I  i ty'to  multiply  4  digit  numbers  by  7.    Abi  I  ity  to  add  3  digit 
numbers/  ♦ 


ADVANCE  PREPARATION:    Materials  -  students'  daily  intake 

art 

f 


charts  comp I eted\ and  on 
han<r 


Language  Cards/Key  Signs 

population 

orgarti  snis 

Identification  Cards 


TEACHING  SUGGESTIONS: 

1.'  Students  r§ad  the  first  3  paragraphs  on  page' 18  and 
or  teacher  may  paraphrase. 


2%    Teacher  explains  that  ^he  students  in  the  class  are  a  population. 

3.  I  I  I  ustrate  "concept  T6f  food  intake  and  population  by  having  students  calculate  the 
-    total  food  intake  of  the  class  in  1  day:    Record  process  on  boar^  using  data  from 

students'  Daily  Intake  Charts  and  addinfl^each  students  total. 

4.  Illustrate  concept  of  population's  food  intake  over  time  (1  week).  Daily  intake  of 
class  x  7.  ♦ 

5.  Discuss  with  class  the  idea  of  food  intake  and  population  and  fbod  intake  over  time. 
Possibilities:  t  Does  a  population  (class)  eat  more  or  less  than  1  person? 

Does  a  person/population  eat  more  in  1  day  or  in  one  week? 

v    Base  the  discission  on  information  gathered  in  steps  3  and  4« 

s 

6.  Students  read  and  answer  question  #2  page  18  in  discussion.    Record  students  re- 
sponses on 'the  board  or  transDarency . 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  estimate  weekly  food  intake  of 

<>  l-      their  class  populations. 

**** *********************************************** ********* ************* ************* 
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APPLICATION:    Lesson  Cluster  1A-2    What  Have  WerTaken? 

Page  Animals  and  Plants  as  Food  (35-40  min.) 

t 

PURPOSE:  '  To  anal yze- dai I y  food  Lntake^in  terms  of  animal  and  plant  VpuVces,  and  water 
as  well  as  classifying,  intake  as  solid  or  liquid  (fluid). 

PREREQUISITES:    Complete  My  Daily  Food  'intake  Chart 

ADVANCE  PREPARATION 


Materials  -  concrete  examples  of 
-  '  solid  and  Wqujfl  foods 

perhaps  bread,  apple*, 
mi  l-k,  soda 

-  concrete- examp I es  of 
plant  and  an-imal  foods' 

f     *     perhaps  lettuce,  hot 
dog,  banana,  egg 

-  pictures  of  a  variety  of 
foods-bo^e^s,  cans,  labels 
of  foods  may  be  used 

-  each  student's  Daily  Intake  Chart  and  1  hypothetical'  ;« 
^       chart  or  the,  teacher' s  intake  chart  ■ 

-  My  Daily  Food  Consumption  chart  on  board  or  trans- 
parency , 


.Language  Cards/Key  Signs 
p  I  ant 
an  i  ma  I 

sol  id  '  / 

fluid  * 
water 


Identification  Cards 


TOTAL 


Food 

Sol  id 

Fluid 

Animal 

9 

9 

Plant 

9 

9 

Wat&-  • 

q 

-     '  q- 

9 

9 

*Teacher  may  modify  chart  as  fol lows: 
TEACHING  SUGGESTIONS: 

1.  Teapher  explains  that  we  eat  food  in  solid  and  liquid  form.    Use  foods  $nd  then 
pictures  as  illustrations  and  ask  students  to  indicate  splids  and  liquids. 

2.  Teacher  asks  students  for  examples  of  solid  and  liquid  foods.    Record  responses 
on  board.  * 

3.  Teacher  explains  we  £at  food  from  animals  and  plants.  Use  foods  and  then  pictures 
as  illustrations  and  ask  students  to  indicate  plant  and  animal  food  sources. 

4.  Teacher  asks  students  for*  examples  of  animal  and  plant  foods.  Record  responses  on 
board.  * 

?v>  ... 

5.  Teacher  explains  that  students  can  figure  out  how  many  grams  of  solid,  liquid, 
animal  and  plant  food  they  ate  by  using  their  Daily  Intake  Charts. 

6.  Using  My  Daily  Food  Consumption  chart  (page  19)  or  simplified  version,  on  board  or 
transparency  teaser  ,and  class  should  fill  in  information  using  teacher's  or  hypo- 
thetical chart. 

7.  Once  students  understand  process,  teadher  distributes  copy  of  My  Daily  Food  Con- 
sumption chart  and  students  fill  in  information.  They  will  use  their  Dai"ly  Food 
Intake  Chart. 
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8.    Students  may  compare  and  discuss  results  with  other  students  and  teacher. 


DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  classify  daily  food  inlake  as 

V  plant  or  animal ,  or  sol  id  or  I iquid. 

APPLICATION:    LeSson  Cluster  1A-2    What  Have, We  Taken? 

Page  T-47/S-20    Water  C35-40  min.) 

PURPOSE:    To  demonstrate  that  the  plants  and  animals  we  eat  daily  use  large  arflounts  of 
water.  •  «   


ADVANCE  PREPARATION:  Materials 


seedling  or  plant  cutting, 
one  in  a  container 

-  pictures  of  animals  and/or 
pteople  drinking  water 

-  pictures  of  a  rainy' scene 

-  copy, of  chart  orf  page  20  <, 
for  each  student 

-  each  students**  cpmpleted 
%*$Kchart  from  page  19, 

'"•"My  Daily  Food  Consumption 


Language  Cards/Key  Signs 
a  plant  drinking  w^ter 
a  plant  wi  "thout  water 

Identification  Cards' 
a  plant  drinking  water* 
a  plant  without  water 


TEACHING  SUGGEST  TONS :      *  . 

1%  Teacher  shows  students  pictures  of  plants,  animals,  and  people  cjrinking  wat§r  and 
discusses  water?s  importance. 

2.    Teacher  shows  students,  seed  I ing  or  plant  cutting  in  water  and,one  with  no  water. 
Students  predict  which  plant  will  survive  and  why. 

Students  read  first  paragraph  on  page  20  and/or  teacher  paraphrases  the  informatioV 
Students  have  copy  of  their  chart  from  page  19  on  hand. 

Students  read  next  2  paragraphs  and/or  teacher  paraphrases.  ^Teacher  may  hel,g  stu- 
dents to  answer  the  second  question  by  doing  one  or  more  examples  *with  them  on  the 
board. 

To  help  clarify  the  process,  write  the  following  on  the  chalkboard. 


3. 
4. 
5. 


\ 

6. 

%  7. 


2000  g  of  water 
200  kg  of  water 


1000  g  of  chicken  (animal  food) 
1000  g  of  corn  (plant  food). 


*  Therefore,  students  need  only  multiply  by/two  their  total  animal  food  to  arrive 
at  the  water  needed  to  produce  that  mas?  of  animal  food.    To  determine  the  water 
needed  for  the  paint  food  they  eat,  Ijfcey  should  multiply  the  plant  food  by  200. 

Teacher  gives  each  student  a  copy  of  chart  on  page  20.  ^ 

Students  answer  first  two  questions  and  record  data  on  chart,  Your  Water  Needs  ^for 
Growth  of  Foods  Eaten. 
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8.  Students  complete  reading  column  on  page  20  and/or  teacher  paraphrases  informa-\ 
tion.  Teacher  may  help  students  to  answer  second  question  by- doing  examples  on* 
board. 


DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  "calculate  and  discuss  the  large 

amount  of  water  needed  to  produce  the  food  we  eat. 
***** ********** *********************************************************************** 

APPLICATION:    Lesson  Cluster    A-2    What  Have  We  Taken? 

Page  T-48/S-21    Chicken  and  Corn  (45  /nin.) 

PURPOSE:    To  demonstrate  that  the  food  intake  mass  of  an  animal  exceeds  the  amount  of 
the  animal  that  is  usable  food  for  another  consumer. 

ADVANCE  PREPARATION:  «  .  ' ^ 

Background  Information  -  The  first  questio.n  on  page  21  refers  to  previous  data 
gathered  in  response  to  questions  on  pages  17  ap*d  19.    Have  the  students  note  the 
mass  of  animal  food  they  have  figured  they  consume  in  a  day,  in  a  week  (x'7),  and  , 
in  their  live^  to  date  (x  age  in  days).    The  assumption  that  all  animal'  food  con-^ 
sumed  is  ch  i  cken -s  i  mp  I  i  f  i  es  the  arithmetic  invq:f^e<l^«SincS  only  half  a  chjcken's 
mass  is  edi  brje>  mul  ti  ply  each  answer-by  fw6  to^obflln  the  mass,  of  whol,e  .chicken 
consumed.    NOw,  using  these  three  figures  (dai  l,y,  weekly,  and  lifetime),  multiply 
^       each'by  7  kg^,  the  amount  of  cornmeal  needed  to  produce  each  ki  logram  of  whole 
chicken.  •  ? 


Materials  -  data  from  answers  to  questions  on  pages  17 
•  and  19 

TEACHING -SUGGEST  IONS: 

1.    Students  read  first  three  paragraphs  on  page  21. 
■  Teacher  may  paraphrase.  * 


Language  Cards/Key  Signs 
w^ole  chicken 
meat  &9, 

J 

Identification  Cards  * 


2.  Students  answer  questions  at  the  bottom  of  the  first  column.  Eliminate  questions 
referring  to  intake  over  a  lifetime.  Discuss  answers  and  demonstrate  the  p rob J  em 
solving  on  the  board.  ^v„: 

3.  Students  should  realize  that  as  second-  or  third-order  consumers  they  ,indi rectly 
us§  a  great  deal  of  materia)^  within  their  environment. 

4.  Slyjdents  read}  the  .first  paragraphs  in  the  second  column. 

j  * 

5.  Answer  the  questions  that  follow,  again  eliminating  question  referring  to  a  life- 
time. t  ^ 

G.    Discuss  answers  and  demon^tratek£p^otjlem  solving  on  the  board. 

7.     It  is  unnecessary  to  arfswer  qq£stk>n  1  and  2  that  complete  page  21. 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  show  that  food  mass  consumed  by 

a  food      i  ma  I  exceeds  the  amount  of  tn^  animal  available 

as  food  for  another  consumer. 
************************************************************************************** 

t  •  ' 
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EVALUATION:    Lesson  Cluster  1A-2  ^Whaf  Have  We  Taken? 

Page  T-50/S-23     Populations  and  Food    (35-40  mi n. )' 

PURPOSE:  »To  evaluate  the  student' s^performance  in  relation  to  the  following  objecM*ve 

1.  Explaining  how  humans  irtcrease  in  mass  as  they  consume  {ood  .and  grow. 

2.  Discussing  the  importance  of  a'Sontinuous  food  supply  for  a  population's 
survival .  %  ^J.  *    •    "  '  f 

3.  Calculating  the  mass  of  particular  foods  we  use  over  a  period  of  time. 

X  .  . 

ADVANCE  PREPARATION:    Recent  newspaper  and  magazine  articles  notfed  by  you  and  the 
students  will  pro.vide  a  good  base  for  discussion  of  questional  ve.  (Articles 
concerning  pollution  and  plant  life  adaptable  to  poN  utidijjpll  "d  "be  quite  appli 
cable.)  ' 

TEACHING  SUGGESTIONS: 

1.  You  may  wi'sh  to  refer  to  recent  newspaper  and  magazine  aT*tie1e$  concerning  the  . 
environment  and  material  needs  before  beg  i  fin  \  ng*'  the  lesson. 

2.  Students  read  and  answer  questions  1 ,  i ,  3  and  5.*A  Teacher  may  paraphrase  each 
question.  J 

3.  Teacher  collects  papers  'and  evaluates  individual's  progress.    Correct  responses' 
to  most  of  the  questions  indicates  successful  cqjjpletion  of  the  objectives.  Pro- 
ceed to  next  cluster.  «  «  ' 

***************************#**#**#*********^ 
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  Leveh  6'  Unit  1    Population  Needs 

*    Part  A    Population  Growth  and  Food,  Lesson  Cluster  1A-3 
A.    CLUSTER  OUTLINE:  * 


Page 


Teaching  Strategies 


Lesson  Title 


Teaching  Time 
Suggested . 


T-56 
J-59 
T-60 
T-61 
T-62 


Introduction 
Development 
App I ication 
Appl ication 
Eva  I uation 


Human  Population  Growth 
Population  Growth 
Observing  Population  Growth 
Is  My  "School"  Growing 
Population-fncrease  or 
Decrease 


45  min. 
40  min. 
40  min. 
45  min. 
45  min. 


NOTE;    Taylors  Allowance  has  been  eliminated  from  this  clusten 

B.    MATERIALS:    See  materials  list  on  page  T-53. 

FILMSTRIP  INFORMATION:    Filmstrip  Kit  XX,  Population  Needs,  is  appropriate 

for  use  in  this  unit. 


INTRODUCTION:    Lesson  Cluster%-3    Population  Growth  Rate 

Page  T-56/S-25    Human  Population  Growth  (45amin.) 

PURPOSE":    To  develop  an  awareness  of  world  population  growth. 

PREREQUISITES:    Understanding  of  greater  and  lesser  than  relationships  of  9  and ^10 
^  digit  numbers. 

Understanding  of  past,  present  and  future  relationships  of  yearly 
dates. 

AbMity  to  interpret  a  line  graph. 

ADVANCE  PREPARATION:    Materials  -one  copy  of  Table  2,  p.  &  for  each  student. 

9  •        -Table  1,  2  and  graph  on  board  or  transparency.  ; 


TEACH  I NQ 
1 


EST  IONS: 


Students  read  first  2  paragraphs  on  p.  25  and/or  teacher  paraphrases  information. 
Teacher 'asks  if  anyone  knows  what  B.C.  means.    Explain  that  it  means  a  very  j 
long  time  ago.  f  m 

2.  Student?  read  the  headlines  oh  Table  1  (Human  Population  Gr.owth.    Date.  Popu- 
lation).   Teacher  asks  if  anyone  knows  what  the  table  is  about.    Help  them  to: 
see  that  It  tells  how  many  people  were  alive  during  the  years  listed.  ; 

3.  Students  answer  the  first  question  on  p.  25.  *  ; 

4.  Teacher  pa ra^rases-, third  paragraph  on  p.  25  and  students  answer  question  3.  ; 

5.  After  examining  Table  2  and  ^he  graph  on  p.  25,  the  students  should  be  aware  that 
the  world's,  population  shows  no  sign  of  leveling  off  or  stabilizing.  y  \ 
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DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  describe  world  population  by 

interpreting  data  'from  a  chart  and  graph.  * 
************************************************* 

DEVELOPMENT:    Lesson  C'l uster  IA-3    Population  Growth  Rate  , 

Pagp/T-59/S-28    Population  Growth  (40  min.)  ' 

PREREQUISITES:    Understanding  of  greater  and  less  than,  and  same  number  relationships. 


ADVANCE  PREPARATION: 


Language  Cards/Key  Signs 

increase 

decrease 

sftable/  v_  -4<i 

population  l" 


Materials  -Tabl'e  of  population  fi- 
gures^   You  may  wisji  to 
duplicate  several  tables 
of  population  figures  in 
v  different  countries 

from  almanacs.    You  $\  I  I 
need  figures  from  c!t  I  east 
two  different  years.    A  / 
globe  or  world  map  can  be 
used  in  conjunction  with  the 
population  tables. 
-Table  1  on  p.  25  on  board  or  *  ' 
transparency. 

TEACHING  SUGGESTIONS: 

1.  Students  read  first  3  paragraphs  on  fjage  28  and/oc^teacher  paraphrases  text. 

2.  You  may  wish  to  place  on  the  chalkboard  several  tables  of  population  figures  io 
different  countries.   "Ask  the  students  whether  population  levels  are  increasing, 
decreasing,  or ^remaining  stable.    The  countries  can  be  identified  on  a  globe 

or  a  worl d  map.-  \  '  ^ 

* 

3.  Students  answer  question  1  on  page  28. 

DESIRED  LEARNING  OUTCOME:  Students  should  be  able  to  describe  populations  as  increasing, 
***********************^ 

/ 

APPLICATION:    Lesson  Cluster  IA-3    Population  Growth  Rate 

Page  T-60/S-29    Observing  Population  Growth  (40  min. 3 

PURPOSE:    To  determine  whether  populations  are-  increasing, f'  decreasing  or  remaining 
»  stable.  ,  j 


PREREQUISITES:  Understanding  of  concepts  increased,  decreased  and  stable 
ADVANCE  PREPARATION 


Materials  -Figures  on  your  school's* 
enrol Iment.  '  You  may  wi3h 
to  obtain  figures  on  yodr 
school's  enrollment  for 
the  past  five  years.  You 
may  also  wish  to  obtain 
statistics  from  several 
organizations  in  your 
community  for  other  examples 
of  changing  population  levels. 


Language  Cargs/Key  Signs 


i nprease 
decrease 
stab  I e 
population 
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TEACHING  SUGGESTIONS: 


1.  Students  read  first  2  paragraphs  on  page  29  and/or  teacher  paraphrases.  'Answers 
should  be  written  and  discussed  orally  by  class.     If  difficulty  is  evident, 
teacher  should  go  through  each  problem  counting  the  guppies  and  recording  each 
population's  'size  on  the  board  so  students  can  see  the  relationship. 

2.  ..Have  the  students  rea"d  page  29.    Then  have  them  comparet  the  number  of  individuals 
,  at  the  beginning  of  each  time  period  wifh  the  number  at  the  end  in  the  four 

guppy,  prob lems. 

3.  The  students  can  qow  interpret  the  two  numbered  questions.  Depending  on  how 
long  school  has  been  in  session,  it  is  likely  that  new  students  have  arrived 
or  that  some  have  moved  away,  * 

4.  You  ndw  may  wish  to  use  school  enrollment  figures  of  the  past  five  years,  or 
organization  population  statistics.     In  each  case,  ask  students  whether  the 
population  in  question  is  increasing,  decreasing4,  or  stable. 

»  i 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  determine  if  specific  popu- 
lations are  increasing,  decreasing  or  remaining  stable. 
* **** ************ ************************* ***************** *************************** 

APPLICATION:   Lesson  Cluster  1A-3    Population  Growth  Rate 

\   Page  T-61/S-30    Is. My  "School"  Growing  (45  min.) 


/  "Sch  ch 
f  igjjre: 


PURPOSE:    To  apply  population  growth  figures  to  the  studentfs  own  school. 
PREREQUISITES:    Ability  to  plot  informaTion  on  a  line  graph. 

ADVANCE  PREPARATION:    Materials  -copy  of  Appendix  E,  Town  Population  Growth  Report 
^  fcfc  each  student.    Change  title  to  School  Popula- 

tiOT  Growth  Report.  ^ 
-Population  statistics  of  your  school  for  the  years 
1960,  197P  and  T,980. 

TEACHING.  SUGGESTIONS:, 

1.  Discuss  the  [/^^S^^ajfjQeed  to  be  filled  in  on  the  copies  of  School  Population 
Growth  RepoFT>^  Be  sufji  tft  point  out  that'the  class  will  be  working  with  the 

'  school Ts  population  ratheV  than  the  townTs. 

2.  -Teacher  goes  over  the  "School"  Population  Growth  Chart  with  the  class. *  Review 

the  headings  for  each  section  and  what  they  mean. 

3.  Teacher  lists  your  school  population  statistics  on/the  chalkboard  so  the  students 
can  use  them  in  filling  out  their  reports. 

4.  Teacher  refers  the  students  to  page  29  as  a  guide  for  filling-  out  the  graph 
part  of  the  report. 

5.  Allow  students  to  give  their  reasons  why  they  think  the  school  growth  shown  on 

1  their  graphs  is  correct.  f 

* 

6.  Predictions .may  also  be  made  for  the  year  2000,  and  discussion  can  be  held 
concerning  how  the  school  is  facing  these  future  needs. 
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7.  Even  a  small  change  in  a  town's  popufation  may  require  extensile  planning  tcr 
provide  adequate  dwellings,  safety  facilities,  roads,  and  scHbols.  Determining-' 
what  your  school  has  done  to  meet  future  needs  can  be  a  fine  way  for  your  * 
clas.s  to  experience  how  science  jsmd  social  studies,  are  related. 

8.  In  order  to  achieve  the  desired  learning  outcome  it  is  not  necessary  to  deal 
with  questions  1  and  2  on  page  30.  .  i 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  record  their  school T s  .growth 

and  explain  what  plans  need  to  be  made*for  the  future. 

EVALUATION:    Lesson  Cluster  1A-3    Population  Growth  Rate 

Page  T-62/S-11    Population- Increase  or  Decrease  (45  min.) 


PURPOSE:    To  evaluate  students1  perfQrmance  in  relation  to  the  fol lowi ng,  object ives: 
w1.    Determine  from  a  graph  the  increase  in  a  population. 
^  2.     Identifying  a  population  as  increasing^  decreasing  or  remaining  stable, 

3.    Describing  the  growth  rate  and  the  probable  future  of  a  particular 
.  *     .    town's  population.  ' 

ADVANCE  PREPARATION:    Materials  -student  answer  sheets 

TEACHING  SUGGESTIONS: 

* 

1.  Teacher  allows  students  enough  time  to  read  and  prepare  answers  to  questions  1, 
2,  3  on  page  l\  and  5  on  page  32.    Question  4  is  eliminated  since  the  lesson 
covering  that' concept  was  eliminated. 

2.  Teacher  may  paraphrase  a  question  when  necessary. 

3.  Collect  the  papers  so  you  can  evaluate  each  individual's  progress.     If  a  student 
correctly  responds  to  most  of  the  questions,  ^ou  may  assume  that  he  or  she  has 
demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the  nbxt 
cluster.  A. 
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'Level  6  Unit  1  Population  Needs 
Part  B  Population  Success >  Lesson  Cluster  1B-1 


A.    CLUSTER  OUTLINE 


Page 


Teaching  Strategies^ 


Lesson  Title 


Teachi  ng  Time 
Suggested 


T- 

•70 

Introduction 

T- 

•72  * 

Introduction 

T- 

■73 

Deve lopment 

T- 

•74/" 

Deve  I'opment 

T- 

•76 

Deve lopment 

T- 

■78 

Deve lopment 

T- 

-82 

Appl ication 

T- 

-84 

Appl ication 

T- 

-86 

-Eva  I  uation 

and 


ints 


Food 


Animals 
The.  Rat 

Pat  Popul  at i oil  and 
Rat  Adaptation^ 
Rat  Enemies 

The  American  Chestnut  Tree 

Crabgrass 

Passenger  Pigeon 

Some  Succeed, Some  Don't 


35-40  min. 
30-35  min. 
30-40  min. 
35-45  min. 
25-35  min. 
30-35  min. 
35-40  min. 
35-40  min. 
25-30  min. 


B.    MATERIALS:    See- materi al s  list  on  page  T-67. 

RtLf4STRIP  INFORMATION:    Filmstrip  Set  XX,  Population  Needs,  is  appropriate  for  use 

in  this  unit. 


INTRODUCTION: 


"Lesson  Cluster  1B-1    Successful  and  Unsuccessful  Populations 
Page  T-70/S-34    An i mats  and  Plants  (35-40  min.) 


PURPOSE:    To  identify  successful  and  unsuccessful  populations. 

PREREQUISITES:,    Understanding  of  concept  of  increasing,  decreasing,  and  stable 
popul at  ions . 


ADVANCE  PREPARATION:  Materials 


Language  Cards/Key  Signs 
s  ucces  s  f u I  pop  u I  at  i  on 
unsuccessful  popul at  ion 


Identification  Cards 


Pictures  of  extinct  or  en- 
dangered plants  or  ani- 
mals.* Some  endangered 
species  that  have  re- 
ceived attention  i  n 
recent  years  are  tigers, 
whooping  cranes,  and 
California  condors-  There 

may  be  pictures  available  of  endangered  animaJs  or 
plants  that  are  particularly  applicable  to  your 
I oca  1 1 ty . 

*Check  almanacs  for  current  listings  6f  Endangered  species. 
Movie  "Endangered  Species, ,r  Encyclopedia  Britannica  Ed.  Corp. 

TEACHING  SUGGESTIONS: 

]m    This  lesson*  introduces  the  terms  "successful"  and  "unsuccessful"  as  they  describe 
plant  and  an ima^ popul at  ions.    A  population  is  considered  to  be  successful  if  it  . 
reproduces  itself  in  numbers  great  enough  to  ensure  continuation  of  thegx>pulation. 
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2.  Students  read  page  34  and/or  teacher  paraphrases  information.    Studen-fs  Observe 
picture  of  horseshoe  crabs  (successful).    Hoseshoe  crabs  are  not  real  crabs,  but 
are^ closely  plated  to  spiders. 

V  " 

3.  Students  read  page  35  and/or  teacher  paraphrases  information.    Students  observe 
picture  df  pasjgnger  pigeon  (unsuccessful).    Passenger  pigeons  and  their  demise  . 
are  investigated  in  lesson  (7b). 

4.  DJscuss  the  bison  picture  on  page  33  w'ith  the  students.    The  bison,  commonly 
called  buffalo,   is  an  example  of  an  endangered  population  that  has  been  saved  from 

,  jaxt^nction. 

5.  Teacher  and  students  discuss  questions  1  and  2  on  page  35.     If  students  have  diffi- 
culty, teacher  may  show  pictures  of  successful  (humans,  cows,  etc.)  and  unsuccess- 
ful (dinosaurs)  populations  and  ask  students  to  cl ass i fy.  them  into  either  cate- 
gory. '  #* 

6.  At  this  point  in  the-lesson  you  may  wish  to  show  pictures  of  endangered  species 
such  as  tigers  and  whooping  cranes.    Class  discussion  could  center  on  what  the 
students  know  about  the  animal  in  question,  or  on  what  steps  are  being  taken  to 
attempt  to  prevent  its  extinction.  4 

7.  You  may  wish  to,  have  a  current  almanac  containing  a  listing  of  endangered 'species 
on  hand  for  use  in  answering  the  questions  on  page  35%       '  •  '       '  ; 

DESIRED  LEARNING  OUTCOME:     Students  should  be  able  to  state  tta&  a  successful  popu- 
lation is  orewhose  numbers  are  remaining  stable  or  in- 
creasing and  an  unsuccessful  population  is  one  whose 
numbers  are  decreasing. 

*******************.***^ 

INTRODUCTION:    Lesson  Cluster  1 B- 1    Successful  and  Unsuccessful  Populations 
Page  T-72/S-36    The  Rat  (30-35  min.) 

PURPOSE:    To  identify  that  a  successful  population  is  one  that  can  adjust  to  various 
I i ving  conditions. 


ADVANCE  PREPARATION:    Materials  -  pictures  of  slums,  dumps, 

garbage,  etc. 


Language  Cards/Key  Signs 
rat  \ 
popul at  ion 
habitat ' 


Identification  Cards 


Background  I  nforrtiat  ion  -  The  rats  referred  to  in  this 
cluster  are  Norway  rats  and  black  rats  rather  than 
wild  species  Or  related  rodents  such  as  kangaroo  rats. 
Although  most  organisms  have  a  relatively  restricted        i  ; 
range,  Jpumans  and  their  domestic  animals  are  found  |_ 
almost  everywhere.-*  Domestic  re f erf  both  to  domesticated      I  , 
forms,  such  as  pfets  and  farm  animals,-  and  tb  organisms  such  as  rats  that  accompany 
humans  wherever  they  settle.    Rats  in  the  human  environment  cuase  enormous  damage, 
consuming  or  contaminating  food,  destroying  property,  and  spreading  disease.  Total 
, damage  in  North  America  annually  has  been  estimated  at  over  one  billion  dollars. 
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TEACHING  SUGGESTIONS; 

m  * 

1.  Many  factors  contribute  to  the  success,  of  ^he  rat  population/  In  this  tesson  the 
students  examine  one  such  .factor  j  habitat.  Allow  the  students  time  to  read  page 
36. and  examine  the  pictures  on  i)/e  page.    Teacher^ may,  paraphrase  i nfonnation .  Then 

*  '  ask  them  how  the  rat's  abiUjy^TO  live  in  a  wide  variety  of  places  cqntributes  to 
its  success.,    Also  ask  H5w  each  habitat  might  contribute  to  the  rat's  success. 


2.  Discuss  T*he  conditions  prevalent  in  most  cities  that  enable  this  adaptive  animal 
to  survive  and  increase  in  number  so  easily.    Teacher  may  show  pictures  of  slums, 
dumps,  etc.  that  exemplify  these  conditions.         *  * 

3.  Teacher  -I i sts  student  responses  on  board. 


4.    Allow  ample  time  for  di scussi ng  the  questions  at  the  end  of  page  36. 


DESIRED  LEARNING  OUTCOME: 


Students  should  be  able  to  describe  various  habitats  to 
which  rats  have  adapted  and  explain  how  humans  have  con- 
tributed to  making  rat  populations  successful. 


****************************************************************************** 


DEVELOPMENT:  # Lesson  Cluster  1B-1    Successful  and  Unsuccessful  Populations 
Page  T-73/S-37    Rat  Populations  and  Food  {30-40  min.) 

PURPOSE:    To  recognize  the  varied  diet  of  the  rat  as  a  factor  in  the  population's 
success. 


ADVANCE  PREPARATION: 


Materials  -  a  copy  of  the  chart  on 

page  37  for  each  student 
on  board  or  transparency* 


Language  Cards/Key  Signs 


Identification  Cards 


*lf  necessary  teacher  may  paraphrase  "diet"  with,  Tor 
examp le,  "what  is  the  rat  eating?"  and  "where  obtained" 
with,  "where  did  the  food  come  from?" 

background  Information  -  People's  carelessness  in  handling  food  and  refuse  has  led 
to  a  very  large  population  of  rats,  especially  in  urban  areas.     It  is  estimated 
. that  between  250  million  and  1  billion  rats  live  in  North  America.    Each  rat  is 
estimated  to  damage  art  average  of  between  one  dollar  and  ten  dollars  worth  of  food 
annually  and  to  contaminate  five  to  ten  times  more.    Like  humans,  rats  are  omni- 
vorous, eating  vegetables,  fruits,  grains,  meat,  and  fish. 

Protection  of  food  against  rats  Is  di  f.f  i  cult  Jbut  basically  involves  sanitation  - 
changing  the  environment  to  eliminate  food,  water,  and  suitable  living  conditions 
for  rats.    Poisoning  and  trapping  usually  are  relatively  ineffective,  except  for 
smal I  rat  populations, 

TEACHING  SUGGESTIONS: 

1.  Students  read  first  paragraph  on  page  37.    Teacher  stresses  that  rats  eat  many 
kinds  of  food* 

#  v 

2.  Teacher  <and  students  discuss  the'pictures  on  page  37^   The  following  points  should 
by?  stressed. 
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a.  The  rats  are  eating  something  in  each  picture. 

b.  In  each  case  what  they  are  eating  is  different. 

\  Teacher  gives  eachtstudent  a  copy  of  the  chart.     If  necessary  fill  in  the  informa- 
tion for  Picture  A  as  a  class. 

4.  Students  complete  the  chart  on  their  own. 

t 

5.  After  charts- are  complete,  teacherTanjEj  students  discuss  their  individual  answers. 
Appropriate  ^responses  should  be  recorited  on  a  chart  either  reproduced  on  board  or 
transparency.  *  » 

/ 

6.  After  the  students  have  identified  the  diet  andNsource  of  food  for  each  rat  pic- 
tured, ask  them  to  describe  how  the  rat's  ability  to  survive  on  many  different 
kinds  of  food  contribute  to  its  success.  '  < 

7.  Allow  ample  time  to  tfiscuss  the  questions  at  the  end  of  page  37.    Teacher  may 
paraphrase  questions  if  necessary. 

DESIRED  LEARNING  OUTCOME:    Student  should  be  able  to  discuss  food  as  a  factor  in  the 

>  success  of  an  animal  population. 
*************************************^ 

DEVELOPMENT:  -  Lesson  Cluster  1B-1    Successful  and  Unsuccessful  Populations 
Page  T-74/S-38    Rat  Adaptations  (35-45  min.) 

i 

PURPOSE:  To  identify  structural  and  behavioral  adaptations  of  rats  and  determine  how 
each  adaptation  contributes  to  the  rat  pop.ul ation 1  s  success. 

ADVANCE  PREPARATION: 

Background  Information  -  Rats  can  move  efficiently  on  land,  underground,  and  in 
water.    Their  good  sense  of  balance  allows  them  to  move  along  narrow  ledges  and 
m  eve'n  along  suspended  wires.    Few  other  animals  have  locomotor  abilities  ar>  di- 
verse as  those  of  rats. 

There  is  individual  variation  within  every  population.    Only  those  individuals 
with  variations  that  adapt  them  to  their  environment  are  likely  to  survive 
and  reproduce.    The  young  of  these  individuals  generally  have  characteristics 
similar  to  those  of  their  successful  parents.    Rats  with  unfavorable  variations 
are  less  likely  to  survive  and  reproduce.    The  emphasis  in  this  lesson  is  on  the 
"average"  adaptations  of  i^ie  population. 


Materials  *  copy  of  chart  on  page  38  on  board  or  trans- 
parency I 

You  may  wish  to  gather  pictures  of  animals  and  plants 
with  special  adaptations  to  show  to  the  class.  (Flying 
squirrels,  desert  cactuses.,  bats,  armadillos,  and  dol- 
phins are  a  few  examples.)    You  may,  also  wish  to  show 
K  pictures  of  the  fore-limbs  of  different  animals,  inclu- 
ding humans,  to*  compare  the  adaptations  of  limb  and  # 
hand  and  *me  various  functions  of  which  tii^y  are 
capable. 


Language  Cards/Key  Signs 

adaptation 

properties 

reproduce 

I itter 

successful  population 
I  Sent  i  f  i  cat  i  on'Cards 
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TEACHING  SUGGESTIONS: 

1.  Students  read  f;£r£t  paragraph  o£  page  38.    Teacher  may  paraphrase. 

2,  Before  the  students  attempt  to  identify  the  adaptations  of  the  rat  in  each  pic- 
ture, make  sure  they  thoroughly  understand  the  rteaning  of  "adaptation."  Shells', 
spines,  speed,  and  color  are  all  factors  of  adaptation  that  have  enabled  animals 
populations  to  survive.    Have  the  students  give  examples  of*  animals  that  f'rt  into 
tftese  categories  (.turtle,  spiny  sea  urchin,  rabbit,  bird). 

3\    Students  examine  pictures^A,  A  and  C  on  page  38  and  identify  the  adaptation  of 
each  kind  of  rat  shown.    This  may  be  done  as  a  discussion.    Teacher  records  appro- 
priate responses  on  chart  oof  ttye  board  or  transparency. 


4.    Students  read  the  first  parajg^^^on  column  2  on  page  38.    Teacher  may  paraphrase. 


5.  Teacher  discuss  with  the  students  the  movement  of  rats  as  compared  to  other  animals 
and  point  out  how  each  type  of  movement  contributes  to  the  rats'  survival •  Include 
in  discussion  the  2, questions  on  page  38. 

6.  Students  read  first  2  paragraphs  on  page  29.    Teacher  may  parapRrase. 

7.  The  reading  of  the  next  2  paragraphs  and  answering  of  the  question  that  follows 
is  optional .    The  following,  llss  complicated  problem,  may  be  substituted  by  the 
teacher:    Teacher  explains  the  following  to  the  class  both  orally  and  by  record- 
ing the  statistics  on  the  board  -  3  ' 

Although  many  factors  affect  survival,  most  small  animals  such  as  rats  have  a 
relatively  short  life  expectancy.    The  rat's  high  rate  of  reproduction  compensates 
for  its  short  life  span.    Female  rats  produce  4  to  7  I  rfters  per  year  and  each  lit- 
ter averages  6  to  22  young, 

Question:     I f  a  female  rat  has  5  litters  in-1  year,  and5  each  litter  contains  10 
baby  rats  how  many  rats  will  be  born  in  1  year?  1 

5  x  JOj*  50  baby  rats 

Teacher  should  stress  th^  fiigh  number  of  babibs  born  in  1  family.    Compar6  this 
-to  human  beings. 

8.  Students  answer  questions  1  and  2  on  page  39  during. discussion. 

9.  Teacher  may  wish  to  show  and  discuss  pictures  of  animals  with  special  adaptations 
at  this  time  as  an  extension  of  the  lesson,  * 

DESIRED  LEARNING  0UTC0NE:    Students  should  be  able, to  explain  how  a  high  reproduction 

rat  and  other  rat  adaptations  contribute  to  the  organism's 
f  success. 


DEVELOPMENT:     Lesson  Cluster  1B-1    Successful  and  Unsuccessful  Populations 
Page  T-76/S-40    Rat  Enemies  (25-35  mln.) 


PURPOSE: 


To  describe  the  effect  of  the  Igck  of  natural  enemies  on  a  rat  population. 
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Language  Cards/Key  Signs 
natural  enemjes 

Identif  ication  Cards 


ADVANCE  PREPARATION:      •  . 

Background' Information  -  Becaus^  of  their  secretive  and  generally  nocturnal  habits, 
rats  have  -few  enemies  other  thUn  people.     In  this  lesson,  the  students  examine  the 
effect  on  the  rat  population  of  natural  enemies  and  people  as  enemies. 

Materials  <r  Show  tb^e  class  pictures  of  animals  brought 
to  North  America  from  other  countries  with 
m  i  no  natural  enemies  in  this  country;    As  a 

r   result"  their  populations  have  increased 

as  they  have  adapted  successfully.    Star-  , 
.    lings,  Japanese  beetles,  and  gypsy  moths 
are  a  few  examples. 

TEACHING  SUGGESTIONS: 

*  « 

1.  Students  read  first  2  paragraphs  pn  page  40.    Teacher  may  paraphrase  and  should 
point  out.pictures.of  rats'  natural  enemies  on  page  40  and  41  (coyote,  snake  and 
owl).    Stress  that  these  do  not  live  in  cities. 

2.  Students  answer  first  question  on  page  40  during  discussion.  J 

3.  Students  read  last  paragraph  on  page  40  ^   Teacher  may  paraphrase.  r 

4.  Students  read  and  answer  question  1  and  then  2  on  page  41.    Teacher  may  para- 
phrase.   *  *  ^ 

DESIRED  LEARNING  OUTCOME :    The  students  should  be  able  to  explain  how  a  lack  of  nat- 
ural enemies  enables  a  particular  animal  population  to 
^  -  thrive  in  i ts  ^nvi ronment .  -  , 

DEVELOPMENT:    Lesson  Cluster  1B-1    Successful  and  Unsuccessful  Populations  * 
Page  T-78/S-42    The  Americarf  Chestnut  Tree  (30-  35  mm.) 

PURPOSE:    To  investigate  the  causes  of  the  failure  of  a  plant  population  -  the 
American  chestnut' tree.  £ 

ADVA^  -  The  failure  of  the  American  chestnut  tree  population  is  a 

classic  examole  of  how  people's  ability  to  cause. changes  in  the  envi ronment  far 
surpassed  their  ability  t,o  explain  and  predict  those  changes.    Sim.  I  ar  prob  ems 
are  occurring  today  with  white  pine  blister  rust,  oak  wilt,  and  Dutch  elm  disease. 
Today  governmental  agencies  maintain  large  and  expensive  inspection  and  q«;™n+ine 
programs, to  prevent  the  .Introduction  into  North  American  of  plant  and  animal  popu- 
lations fhat  fcould  prove  harmful. 


Materials  -  Teaaffer  may  want  to  obtain  pictures  of  ^ 
blight-struck  pl^ts  in  your  area.    Get  in, touch  with 
your  sta*e  or  DrcWfnce  agricultural  agency  for  infor- 
mation. - 


Language  Cards/Key  Signs 
'  *"uns  uccess  f  u  I  pop u I  at  i  on 
American. chestnut  tree 
chestnut  bl ighl 

Identification  Cards 
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TFACI 1 1  !1G  SUGGESTIONS:  - 

'  *  »  ^ 

1.  students  read  oage  42.    Teacher  may  paraphrase. 

2.  Students  should  examine  pictures  on  Dages  42  and  43  as  erfcamDles  of  American 
chestnut  tree?  and  new  growth, 

3.  .Students  read  first  column  of  text  on  page  43.    Teacher  may  paraphrase.  Dis- 

cuss the  italicized  question  with  the  students. 

4.  Students  discuss  and  answer  questions  1  and  2  on  page  43.  After  doing  this, 
students  should  conclude  that  after  chestnut  blight  destroyed  the  trees,  the 
blight  populations  no  longer  had  a  source  of  food. 

5.  Teacher  may  wish  to  show  and  discuss  pictures  of  blighted  plants  found  in  your 
area  as  an  extension  of  this  lesson. 

DESJRED  LEARNING  OUTCOME:    The  students  should  be  able  to  identify  the  cause  of 

failure  of  the  population  of  a  North  American  plant 
'species. 

****************************************** 

APPLICATION:     Lesson  Cluster  JB-J    Successful  and  Unsuccessful  Populations 
Page  T-*82/S-44  Crat^rass 

PURPOSE:    To  investigate  factors  in  the  success  of  a  plant  population  such  as  crab- 
grass. 

Language  Cards/Key  Signs 
crabgrass  * 
successf  u I  poDu I  at  i on 

Identification  Cards 


a  water  tray  in  a  sunny  window.    Or  ybu  may  wish  to 
have  students  dig  up  some  o I  ants  and  see  if  Dieces 

of  the  stems  or  coots  will  grow  into  new  crabgrass  Dtants.    Label  each  sample 
"crabgrass". 

Background  Information  -Crabgrass  is  a  general  name  for  a  number  of  weedy  grasses 
found  mostly  in  temperate  regions.     In  this  "lesson  crabgrass  is  presented  as  an 
examDle  of  a  successf u l*p I  ant  population.    Like  many  plants,  fcrabgrass  can  repro- 
duce sexually  or  asexual ly.    Sexual  reproduction  involves  pollination  and  sub- 
sequent seed  formation.    Asexual  reproduction  occurs  wKen  a  nonseed  portion  of  a 
plant  -  stem,  root,  bul.b,  corm,  rhizome,  or  leaf  -  develops  into  a  seaprate  plant. 

I'n  this  lesson  the  students  examine  the  effect  6n  the  crabgrass  population  of 
enemies  such  as  people.    The  birds  feeding  on  crabgrass.  seeds  may  .seem  at  first 
to  be  enemies  of  crabgrass.    However,  since  this  contributes  to  dispers&l  of  crab- 
grass seeds,  birds  may  be  considered  "friends"  of  crabgrass.     If  crabgrass  grows*  L_ 
in  your  region,  the  students  may  observe  whether  any  birds  eat  the  seeds.  Some 
students  may  wish  to  collect  crabgrass  seeds'  and  place  them  on  a  bird-feeding  tray 
with  other  varieties  of  seeds  to  see  which  seeds  are  preferred.    Crabgrass  leaves 
and  a  variety  af  other  plants  may  *be  given  to  such  domestic  animals  as  rabbits  or 
hamsters  to  see  If  these  animals  have  preferences. 

Iho  most  vigorous  energies  of  crabgrass  are  human  beings. 
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ADVANCE  PREPARATION:    Materials  -  crabgrass 

-  4  flower  pots  or  con- 
tainers 

If  crabgrass  is  fo^und  in  your  area,  the  teacher  should 
bring  in  or  haye  sh?dents  bring  in  crabgrass  d  I  ants  to 
observe.    Put  fojuj^p  I  ant  s  in  pots  and,  d  I  ace  them  on 


TEACHING  SUGGESTIONS:  .  -  t 

1.  in  order  to  make  use  of  actual  crabgrass  plants  in  the  classroom  the  students 
can  be  introduced  to  them  at  the  beginning  of  the  lesson.  4 

2.  Students  read  column  1  on  page  44.    Teacher  may  paraphrase. 

3.  Students  examine  samples  of  crabgrass  for  seeds  anc/then  discuss  question  at  end  - 
of  co I  umn  1 . 

4.  Students  finish  reading  page  44.    Teacher  mey  paraphrase.    Discuss  how  difficult 
it  is  to  pull  crabgrass  out  by  its  roots.    Teacher  may  take  students  outside  to 
experience  this  difficulty. 

5-.    Students  read  and  discuss  text  and  questions  on  column  of  page  45. 

6.  Teacher  writes  the  four  factors  on  page  45  (habitat,  enemies,  adaptations,  rate  of 
reproduction)  on  the  chalkboard.    As  a  quick  review,  apply  each  to  the  rat  popula- 
tion.   Now  apply  them  to  crabgrass.    Students  should  deduce  that  although  the  or- 
ganisms are  dissimilar,  successful  rat  and  crabgrass  populations  have  much  in 
common. 

7.  Questions  1  and  2  on  Dage,  45  are  oDtional. 

DESIRED  LEARNING  OUTCOME:    Students  should  be  ableVo  apply  the  factors  of  pooulation' 

successes  to  crabgrass. 
*******************************^ 

APPLICATION:    Lesson  Cluster  16-1    Successful  and  Unsuccessful  Population 
Page  T-84/S-46    Passenger  Pigeons  (35-40  min.) 

PURPOSE:    To  describe  the  factors  that  contributed  to  the  extinction  of  the  passenger 
pigeon  population. 

/ADVANCE  PREPARATION:    Materials  -  pone. 

Background  Information  -  MartfVa,  the  last  of  the 
passenger  pigeons  (shown  on  page  35)  was  anatomical ly 
studied  by  Dr.  Robert  Shufeldt.    After  completfng  his 
studies,  Dr.  Shufeldt    had  the  pigeon's  skin  mounted. 
Martha's  remains  are  on  view  in  the  U.  S.  National 
Museum  in  Washington,  D.C, 

The  Carolina  parakeet  in  another  bird  once  native   

to  parts  of  North  America  that  is  now  extinct.  The 
last  known  Carolina  parakeet  died  in  ]9J8  in  the  Cincinnati  Zoo.     Its  remains  were 
not  kept*  ^ 

Two  books  you  may  wish  to  consult  for  further  infomation  about  passenger  pigeons  - 
Roth,  Charles*  Then  There  Were  None.  -Reading,  MA:  Add i son-Wes ley ,  J977.  *  Pages  56- 
74.  : 

Bent,  Arthur  C.    Life  Histories  of  Ncyrth  America  Ga 1 1 i naceous  Bi rds.    NYC,  Dover 
*  Publ  ications,  1963.    PageV  379-402. 1^ 

An  article  containing  further  i nformaticfc  about  the  Carolina  parakeet  - 
.Buscemi,  Doreen.    "The  Last  American  ParWkeet."    Natural  History,  volume  LXXXVM. 
fr        ,  i    No.  4, -Apr!  I  J978.  1  Pages  JQ-02.  7 
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Language  Cards/Key  Signs 
unsuccessf  u I  popu I  at ion 
passenger  pigeon 
extinct 


Identification  Cards 


TEACHING  SUGGESTIONS: 


V 


1.  Students  read  page  46  and  47.    Teacher  may  paraphrase.    Students  should  recognize 
the  passenger  pigeon  population  as  an  example  of  an  unsuccessful  population  and 
one  that  is  now  extinct,       *  .  .  - 

2.  Students  and  teacher  discuss- question  1-4  on  page  47.    This  may  be  handled  in  the 
same  form  as  on  page  45.    Record  information  on  chalkboard; 

» 

3.  On  the  chalkboard  teacher  I ists  .vertica I ly  the  populations  discussed  in  this  cluste 
the  rat,  the  American  chestnut  tree,  crabgrass,  and  the  passenger  pigeon.  Along 
the  top  of  the  board  write  the  four  factors  that  determine  whether  a  oopulation  is 
successful  or  unsuccessful:    habjtat,  adaptation,  enemies  ancj  rate  of  reproduction. 
Now  have  individual  students  give .their  opinion  on  how  each  factor  contributed  to 
the  success  or  failure  of  each.population. 

4.  Now  that  these  factors  have  been  reviewed,  the  studentsshou Id  be  able  to  discuss 
more  specifically  how  the  factors  apply  to  the  now  extinct  passenger  pigeon  ift 
their  answers  to  questions  1  through  4  on  page  47. 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  explain  how  habitat,  rate  of 

reproduction,  enemies,  and  adaptation  contributed  to  the 

extinction  of  a  population. 
******************************************* 

EVALUATION:    Lesson  Cluster  1B-1    Successful  and  Unsuccessful*  Populations 
Page  T-86/S-48     Some  Succeed  and  Some  Don't    (25-30  min.) 

PURPOSE:    To  evaluate  the  student's  performance  in  relation  to  the  following  ob- 
jectives: 

'   1.     Identifying  successful  and  unsuccessful  populations. 

2.    Describing  how  various  factors  contribute  to  a  population'^  success  or 
^failure. 

TEACHING  SUGGESTIONS: 

1.  Adaptation,  rate  of  reproduction,  enemies,  and  habitat  are  again  key  words  In 
answering  questions  1  through  7  on  page  48.     It  will  help  the  students  organize  * 
their  thoughts  if  these  words  are  written  on  the  chalkboard. 

2.  Have  the  students  read  the  qeustions  and  prepare  written  answers  for  discussion. 
If  necessary,  the  teacher  may  paraphrase  and  sign  and/or  write  them  on  the  board.' 

3.  The  populations  studied  so  far  are  either  favorable  or  highly  unfavorable  to 
people.     It  may  be  interesting  for  the  class  to  research  in  wi Id  I i fe'magazi nes 

the  controversy  surrounding  wolves  in  North  America.    Caribou  and  moose  populations 
are  preyed  on  by  the  wolf,  and  their  numbers  are  decreasing  yearly.    Some  people 
want  the  wolf  taken  off  the  endangered  J ist  so  that  its  population  may  be  con- 
trolled.   Others  blame  hunters  f or  /the  decrease  in  caribou  and  moose  populations 
and  want  the  wolf  left  alone.    There  are  many  opposing  viewpoints  that  make  sanse 
and  that  would  provide  a  new  perspective  oq  a  controversial  "and  successful  popu- 
I  at i on.-  « 
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(f  time  allows,  students  may  be  g? vfen  a  few  days  to  complete  page  49  by  drawing 
and  label ing  their  idea  pf  a  successful  animal.    The  .best  drawings  could  be  stapled 
to  a  bulletin  board  or  presented  Fn  class  by  the  artists.  .  > 

I  \ 

Collect  the  papers'  so  you  can  evaluate  each  individual's  progress.     If  a  studeat 
Correctly  responds  to  most  of  the  questions,  you  may  assume  that  he  or  she  has 
demonstrated  the  objectives  fdrf  the  cluster  and  is  ready  to  go  on  to  the  next 
chapter.  /  £ 
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Part  B 


A-    CASTER  OUTLINE: 


1    Populat I on. Needs 
ion  Success,  Lesson  Cluster  1B-2 


Page 

Teaching  Strategies 

t 

Lesson  Title 

Teaching  Time 
Suggested 

T-92  , 

T-94 

T-96 

T-98 

T-102 

l  Introduction 
Development 
Development 
AppI i cat ion 
Evaluation 

v  4 

Reptile  Populations  .-^ 
Dinosaurs             *  . 
Turtles 
i-  The  American  Alligator 
Wrapping  Up  Repti les 

^*  30-35  min. 
50  min, 
,35-40  min* 
^.70-80  min. 
♦  30-35  min, 

B.    MATERIALS:    See  materials  list  on  page  T-89 

FILMSTRIP  INFORMATION:    Filmstrip  Set  XX,  Population  Needs,  is  appropr iaterf or 

use  in  this  unit . 

INTRODUCTION:    Lesson  Cluster *1B-2    The  World  of  Repti les 

Page  T-92/S-50    Repti le  Population  (30-35  min.) 

PURPOSE:    To  identify  reptiles  as  examples  of  populations  with°a  long  history  of 
success  on  Earth. 


Language  Cards/Key  Signs 
repti  les 
Age  of  Repti 
popu I ations 
dinosaurs  *. 
snakes 
turtles 
a  I  I  igators 
extinct 


ADVANCE  PREPARATION: 

Background  Information:    Animals  classified  as  reptiles 
include  I izards^  turtles,  shakes,  alligators,  crocodiles, 
caimans,  gavials,  and  tuatara.    Amphibians,  such  as 
frogs,  toads,  and  salamanders,  are  often  confused  with 
reptile^.    Amphibians  spend  part  of  their  lives  in 
water;  they  generally  have  smooth  skins.  Reptiles 
commonly  have  dry,  rough  skins.  '  Some  reference  books 
you  may  wish  to  make  use  of -are: 

CONANT ,  ROGER.    A  Field  Guide  to  Reptiles  and  Amphi- 
bians of  Eastern  and  Central  North  America,  2nd  edition, 
Boston;  Houghton  Mifflin  Co.,  1975. 
/     STEBBINS,  ROB'ERT  C.    A  Field  Guide  to  Western  Reptiles  and 
Amphibians^    Boston:  Houghton  Mtfflin  Co.,  1963. 

Materials  -pictures  of  reptiles 

TEACHING  SUGGESTIONS:* 

1.    Teacher  should  begin  the  lesson  by  introducing  pictures  of  living  kinds  of  lizards, 
turtles,  snakes,  alligators,  and  other  reptiles. 

If  desired,  students  can  prepare  reports  on  individual  repti hes  ahd  present  these  - 
.  reports  to  the  entire  class.    Special  emphasis  can  be  placed  on  local  reptiles. 
The  reports  could  be  presented  before  beginning  the  lesson  on  turtles. 

/ 
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3,  Students  should  read  page  50,    Teacher  may  paraphrase  information.    Do  not  get 
too  involved  with  the  discussion  on  dmosaurs  for  they  will  be  covered  in  the 
next  lesson* 

4,  Students  answer  questions  1  and  2 'on  page  50,  *  Teacher  should  discuss  answers 
with  the  cla£s^ 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  describe  reptiles  as  suc- 
cessful^ populations  on  the  basis  of  t^heir  long  history  and 
widespread  habitats* 

*******************************^^ 

DEVELOPMENT:    Lesson  Cluster  ll3-2    The  World  of  Repti  les 
Page  T-94/S-5!    Dinosaurs  (50  min, ) 

PURPOSE:    To  identify  dinosaurs  as  formerly  successful  animal  populations  whose 
existence-  is  known  only  by  fossils*. 


Language  Cards/Key  Signs 

d  inosaurs 

extinct 

popu I  at  ion 

predators 

fossi I 

horseshoe  crab . 


ADVANCE  PREPARATION: 

Background  Information:  After- some  140  million  years  on 
Earth,  dinosaurs  died  out  with  no  obvious  cause  for 
their  extinction.    Until  recent  years  dinosaurs  were 
thought  to  have  been  cold-blooded  reptiles.    Today  some 
paleontologists  believe-that  Some  dinosaurs  may  have 
been  warm-blooded.     Instead  of  being  slow-moving, 
these  warm-blooded  dinosaurs  were  speedy  creatures. 
Deinonychus,  one  of  the  |kinds  thought  to  be  warm- 
blooded, stood  somewhat  over  a  meter  (about  four  feet) 
tail.     It  had  powerful  hind  legs  useful  in  running  down 
prey.    Recent  studies  indicate  that  the  plates  on  the  back 
of  the  Stegosaurus  may  have  served  as  areas  from  which 
heat  was  dissipated,  much  as  it  is  in  present-day  auto- 
mobile radiators.    The  plates  were  formerly  thought  to  be 
protective  devices. 

You  may  wish  to  refer  to  the  article,  "A  New  Look  at  , 
Dinosaurs,11  by  John,0strom,    National  Geographic,  August, 
1978,  pages ~1 52- 185,  ■ 

Materials  -pictures  of  dinosaurs 
-books  abqut  dinosaurs 
-fossils  of  plants  or  animals 
-Plaster  of  Paris  and  water 
-cup  and  stirrer  for  each  student 
-large  pail  for  mixing  plaster 
%  -objects  such  as  agorns,  sea  shells 
-seeds  for  each  student 

NOTE:     If  a  similar  activity  had  been  done  in  earlier  grades  and  students  do  not  seem 

*  motivated,  assembling  models^  of  dinosaurs  may  be  dope  as  an  alternative  activity, 
•However,  be  sure  that  thpy  understand  what  fossils  are  and  why  they^are  impor- 
tant, 4  , 

TEACHING  SUGGESTIONS:  '  m  • 

1.    Students  read. page  51,    Teacher  may  paraphrase.    Then  give  students  ample  time  to 
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discuss  the  page.    Teacher  may  wish  to  pose  the  question,  What  is  wrong  with  the 
way  dinosaurs  are  genera  I  I y  -presented  in  films  or  comic  strips?    (Humans  are 
present  along  with  the  dinosaurs,  whereas  no  humans  were  alive  at  the  time  of  $fhe 
dinosaurs.)  * 

2.  Teacher  should  explain  the  term  extinct.    Students  may  wonder  why  a>yp<of  organ- 
ism that  once  was  very  successful  in  numbers  and  diversity- is  no^rohger  aTTv«^ 
Several  suggestions  as  to  why  dinosaurs  died  are  given.    Let  s+^jdents  discuss  and 
infer  possible  consequences  of  each.    Teacher  should  help  them  to  understand  that 
we  just  cannot  be  sure.    Much  of  Science  includes  the  idea  and  attitude  of  uncer- 
tainty and  the  need  for  basing  conclusions  on  limited  evidence.    When  evidence 

i s'  incomp lete,  conclusions  are  tentative. 

3.  Students  answer  questions  on  page  51.    Teacher  should  discuss  answers  with  them. 

4.  Students  read  the  first  paragraph  on  page  52.     Let  them  infer  the  meaning  of  fossil 
based  on  the  text  and  pictures. 

5.  Now  let  each  student  make  a  fossil-like  model  by  pressing  an  object  such  as  a 
key  or  a  paper  slip  in  Plaster  of  Paris.    Use  a  thick  paste  poured  into  shallow 
pappr  cups.    Students  may  have  to  experiment  a  bit  to  find  the  best  thickness  for 
making  the  plaster  models.     If  the  plaster  mixture  Ps  too  dry,  it  will  harden  too 
quickly  and  if  the  mixture  is  too  wet,  students  will  not  get  clear  prints. 

6.  Based  on  this  experience  again  discuss  the  meaning  of  the  term  fossil  and  how  they 
help  us  to  learn  about  the  past. 

7.  When  everyone  has  made  at  least  one  "fossil"  (it  is  just  as  easy  to  make  several) 
*  .   you  may  wfsh  to  hold  a  fossil  fair  or  a  mystery  model  contest. 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  demonstrate  by  means  of  models 

that  fossils  are  evidence  of  organisms  that  existed  in  the 
past* 

********************************************** 


DEVELOPMENT:    Lesson  Cluster  1B-2    The  World  of  Repti les 

Page  T-96/S-53    Turtles  (35-40  min.)  & 

PURPOSE:    To  describe  and  identify  turtles  as  successful  populations  of  reptiles. 


ADVANCE-  PREPARAT I  ON  : 

Background  Information:    The  ancestors  of  turtles 
appeared  on  the  Earth  long  before  the  time  of  dinosaurs. 

Sea  turtles,  such  as  the  green  turtle,  are  different 
from'  freshwater  and  land  species.    They  are  larger  and 
their  limbs  are  modified  into  flippers  for  use  in 
swimming'.    Sea  turtles  move  about  clumsily  on  land  and 


Language  Cards/Key  Signs 

turtles* 

repti les 

popu lat  ions 

shell 

horny  bills  ^ 


seldom  come  ashore.    The  females  do  come  ashore  in  \ 
spring,  however,  to  lay  their  large  batches  of  eggs.  /*"fc*^\ 

Snapping  turtles  have  long  necks,  powerful  jaws,  and  nasty  temper^  so  they  are 
unsafe  to  handle.    They  are  freshwater  turtles  that  prefer  quiet,  muddy  waters. 
False  map  turtles  are  found  in  freshwater  ponds,  swamps,  and  streams,    Box  turtles 
are  land  turtles  sometimes  found  in  or  near  water*    They  prefer  living  ir^moist 
open  woods  or  swamps.    Soft-shelled  turtles  have  rather  smooth  shells  that  are 
soft  around  the  edges.  They  like  snappers,  have  nasty  tempers  and  long  necks,  so 
they  should  be  handled  carefully.    Gopher  turtles  are  land  turtles  related  to  the 
gianf  tortoises  of  the  Galapagos  Islands. 


Materials  -pictures  of  turtles 

-if  possible,  a  stuffed  or>mounted  turtle* 

*Avoid  using  live  turtles  in  the  classroom  because  of  possibility  of  • 
Salmonefla  contamination 
TEACHING  SUGGESTIONS:  -  1 

1.  Students  examine  pictures  6n  page  53  and  discuss  how  the  turtles  are  the  same  and 
how  they  are  different. 

t  y 

i 

2.  Students  read  page  53.    Teacher  may  paraphrase. 

3.  Students  answer  questions  1  and  2  on  pa§e  53.    Teacher  should  discuss  answers  with 
the  class. 

4*    Students  may  prepare  reports  on  local  turtles  or  turtles  in  general. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  identify  turtles  as  success- 
ful reptiles  appearing  today  as  they  did  long  ago. 
******************** ************************* *************** 
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APPLICATION:    Lesson  Cluster  1B-2    The  World  of  Repti les 

Page  T-98/S-54    The  American  Alligator  (70-80  min.) 

PURPOSE:    To  study  the  American  alligator  as  a  species  that  has  recently  been  classi- 
<      fied-as  endangered  but  is  showing  signs  of  again  becoming  successful. 


ADVANCE  PREPARATION: 

Background  Information:    Along  with  crocodiles,  caimans, 
and  gavials,  alligators  belong  to  a  group  of  reptiles 
known  as  crocod^l  ians.    Alligators  have  relatively  broad 
snouts.    Alligators  are  found  in  North  and  SouTh  America 
(  and  in  China.    Although  the  maximum  age  of  some  turtles 
\s  greater,  crocodilians  live  longer  than  most  other 
reptiles.    One  American  alligator  is  known  to  be. at 
least  56  years  old. 

Although  crocodilians  afe  threatened  by  people  today, 
they  have  been  extremely  successful  in- the  past.  The 
fossil  record  shows  that  they  have  changed  little  in 
almost  200  million  years;    Although  alligators  often  bask 
in  the  sun,  they  seldom  wander  far  from  water.    All  four 
limbs  are  used  in  walking,,  but  the  front  I imbsare  much 
shorter  than  the  hind  limbs.    Rapid  swimming  is  produced 
by  sidewise  movements  of  the  tail.    In  slow  swimming,  the 
partly  webbed  feet  are  used  to  push  the  animal  along. 
,  The  long,  strong  tail  of  the  alligator  is  sometimes  used  to 
stun  or  kill   large  animals.    Most  prey  is  carried  into  the 
water  to  be  eaten.     If  the  prey  is  too  large  to  be  swallowed 
whQle,  the  a  I  I igator ,may  tear  it  to  pieces.    The  alligator's 
.   long, 'sharp  teeth  are  used  for  seizing  food  but  not  for  chewing 
it.    The  alligator's  stomach  functions  like  the  gizzard  of -a  bird. 
Like  birds,  alligators  mu$t  swallow  hard  objects  such  as  stones 
to  aid  In  the  grinding  of  their  food.    Wher^*  stones  are  scarce^ 
alligators  have  been  found  with  items  such  as  bottles,  bottle  caps, 
and  ttfe  bases  of  shotgun  shells  in  their  stomachs. 


Language  Cards/Key  Signs 
a  I  I  igators 
repti les 

American  alligator  popur 

I  at  ions 
ext  i  net 

under/ground  burrows 
adulT  female  alligators 
natura I  enemi  es 
swamps 
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Materials  -pictures  or  mode  Is  of  alligators  , 
TEACHING  SUGGESTIONS: 

1.  Teacher  shows  students,  p ictures  of  alligators.    Discuss  physical  characteristics 
^and  other  important  detailsjof  each  picture. 

2.  Students"should  read  the  section  that  proceeds  each  question  on  pages  54>  55,  56, 

57  and  then  through  class  discussion,  answer  each  question.  ^Teacher  may  paraphrase. 
A  review  of .first-order  consumers  may  be  necessary, 

DESIRED  LEARNING  OUTCOME:    Students  should  be  abJe  to  explain  how  habitat,  diet, 

movement,  reproduction  and  enemies  affect  the  success  of 

'   4         the  a  1 1  i gator  population., 
******************************************* ******************************************** 

A 

EVALUATION:    Lesson  Cluster  1B-2    Tfee  World  of  Repti les 

>age  T-102/S-58     Wrapping  Up  Reptiles  (30-35  min.) 

PURPOSE:    To  evaluate  the  students1  performance  in  relation,  to  the  following 
%  objectives: 

1.  Classify  organisms  as  reptiles. 

2.  Discussing  the  effect  humans  have. on  the  success  of  specific  popula- 
tions* 

*  TEACH  I NG  SUGGEST  I ONS : 

J.    Allow  students* time  to  read  the  page  and  write  answers  to  the  questions. 

2.  As  an  alternative,  the  teacher  may  paraphrase  each' question,  sign  and/or  write 
them  on  the  board.    Possible  paraphrased  questions  may  be: 

!•    This  kind  of  reptile  is  living  today.    How  would  we  know  if  the  same  kind  of 
reptile  lived  at  the  time  of  the  dinosaurs? 

2.  Some  turtfe  populations  live  on  land,  but  most  live  in  water.    All  turtles  lay 
their  eggs  on  land.    How  dpe's  laying  eggs  on  land  help  the  population  to  be 
successful? 

3.  Alligators  are  good  swimmers.    They  do  not  walk  pr  move  easily  on  land.  If 
alligators  had  to  live  on  land  what  do  you  think  would  happen  to  the  popula- 
tion? 

3.  Collect  the  papers  so  you  can  evaluate  each  individual's  progress.     If  a  student 

correctly  responds  to  most  of  the  questions,  you  may  assume  that' he  op  she  has 

demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the  next 

cluster.  ' 
***********************************^^ 
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Level  6    Unit  1    Population  Needs 
Part  B    Population  Growth  and  Food.  Lesson  Cluster  IB- 3 


A.    CLUSTER  OUTLINE: 


r  =  

Teaching  Time 

Page 

Teaching  Strategies  n 

Lesson  Title 

Suggested 

T-108 

Introduction 

 -  

Plant  Populations 

25-30  min. 

T-109 

Development 

The  Ginkgo 

35-40  min. 

T-1 10 

Development 

Ferns 

35-40  min. 

T-111 

Appl icat ion 

Finding  Ferns 

45-50  min. 

T-1 12 

Eva  1  uatf  on  " 

Plant  Population  Successes 

25-30  min. 

>*  * 

NOTE:     If  possible  plan  a  fieldtrip  to  a  greenhouse  or  botanical  gardens.  Jfcb  s 

B.    MATERIALS:    See  materials  list  on  page  T-105. 

•    FILMSTRIP  INFORMATION:    Fi  Imstrip  Set  XX,'  Popu lat ion  Needs, 

is  appropriate  for 

use 

 :  4— 

in  th is  unit. 

INTRODUCTION:    Lesson  Cluster  1&-3    The  World  of  Plants  » 
Page  T-108/S-59    Plant  Populations  (25-30  mih.) 

PURPOSE:    To  identify  some  plant  populations  that  liv*d  long  ago  and  that  are  still 
alive  today. 

PREREQUISITES:    Knowledge  of  what  a  fossil  is. 

ADVANCE  PREPARATION:    Materials  -none 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
p lants 

dinosaurs  - 
populations  - 
fossPIs 
ginkgo  trees 
ferns 

fan  plants 
pa Imettos 


1*    Students  read  page  59  and  examine  the  picture- showing 
ancient  plant  populations.    Teacher  may  paraphrase 
<text. 

2.  Students  may  be  familiar  ^ith  some  of  the  plant  names* 
Ask  which  kinds  of  similar  plants  might  be  found 
growing  fn  your  area.     If  possible  go  out  erf  doors  with 
students  and  identify  ferns,  dogwoods,  willows,  etc.  thgt 
may  be  growing  in  the  neighborhood. 

3.  If  plants  in  the  picture  other  than  ferns  or  ginkgos  grow  in  your  area,  stress 
discussion  about  them.    Ginkgos  and  ferns  will  be  covered  in  the  following  lessons. 

4.  Teacher  asks  why  the  pictured  plants  have  survived  to /this  day,  while  tfie  dino- 
saurs "have  become'  extinct.    (The  plants  were  able  to  "adapt"  to  changes  -in  the 
environment. 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  identify  some  plants  that  have 

a  long  history  on  the  Earthy 
****************************^ 
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DEVELOPMENT:    Lesson  Cluster  1B-3,   The  World  of  Plants 
Page  T-109/S-61    The  Ginkgo  (35-40  mtn.) 

RJRP0SE:    ■Irf.2?2SriS*«+H*  2,nk9°  I""66  35  3  *uccessful  P|an+  Population  that  Is  wel 
adapted  to  an  urban  environment. 


ginkgo  tree 
fossi Is 
extinct 
stomata 
po 1 1 uted 
air  pol lution 


ADVANCE  PREPARATION:  n  0    -  ,„  

Background  Information:    The  ginkgo  grows  to  a  height  Cards^  Siqns 

of.  approximately  24  meters  (80  feet).    It  is  native  to 
China,  but  was' known  as  a  fossil  in.  many  part  of  the 
•world  before  it  was  found  alive  in  remote  forests  of 
(        China.    The  ginkgo  has  been  growing  practlally  un- 
changed since  more  than  300  million  years  ago.  It* 
appears  in  fossil  finds  as  among  the  earliest  land' 
plants.     It  is  now  grown  in  many  parts  of  North  America 
^s  a  street  tree  and  ornama-ntal  tree.    The  trees  are 
^.either  staminate  (male)  or  pistillate  (female).  The 
pistillate  flowers  develop  fruit  that  has  a  disagreeable 
odor.    Consequently,  stamfnate  trees  are  usually  selected 
for  planting. 

Stomata  are  the  minute  openings  in'the  epidermis  of  leaves,  stems,  and  other  ' 
ilZlrZ^uT  9    W^  9aSeOUS  in+ercWan9e  occurs  between  the  atmosphere  and 

>      •        sE!E?J!       SPaCu  !.r+i,n  +h6  Plan+'    S+oma+a  ls  +he  Plural>  stoma  the  singular. 
*  f  WS  I;  f°  Small+ha+  of  them  can  fit  in  one  squaw  centimeterof  ' 

.  a  leaf  s  surface.    For  example,  in  a  corn  leaf  the  average  number  Of  stomata  per 

SSSerSlioo!*  °n        UPP6r  P6af  S"UrfaC6  15  6'5°°'    and  °n  +he  lower  '-eaf 

'   Inrhh6c  12  W-fhiI°  SH?W  +h6  C'aSS  piC+Ur6S  of  °+her  Pollution-resistant  trees 
Fnn^ch        a,'an+9f  (|ree  of  heaven)  and  the  plane  tree  (sometimes  called  the 

taoed  +cZ+£    T  "'^'h  "f*  3  ^  °f  3  s**»  from  construction  paper, 
taped  together  to  open  and  close.    Use  to  demonstrate  stoma's  function. 

TEACHING  SUGGESTIONS: 


I. 


Students  read  the  "first  2  paragraphs  on  page  60.    Teacher  may  paraphrase. 


2.    Students  describe  similarities  m  the  pictures  of  'the  live  ginkgo  leaf  and  the 


3'    t^ftl  a^rcqUr+i°n+°^;pa9e  l°',Coluran-2-  Studen+S  ^ould  be  familiar  enough 
VfV     1?  adaP+a+,on  a+  +h's  point  to  discuss  the'<  importance  of  the  ■ 

facts  in  A-F  as  they  apply  to  the  plant's  success. 

4.  Students  complete  reading  page  60.    Teacher  may  paraphrase.    Questions  1  and  2 
ore  opt  i ona  I  ♦ 

5.  Teacher  may  wish  to  point  out  to  the  students  that  one  of  the  reasons  that  ginkgos 
™yU^SnSfbUi,:g1?y  15  +ha+-+h6y        abl6  +°  adaP+  6aS,,y  +°*"'  br^h? 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  describe  the  ginkgo  tree  as 

a  successful  plant  population  and  list  some  of  the  reasons 
for  its  success. 
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DEVELOPMENT:    Lesson  Cluster  IB- 3   The "World  of  Plants 
Page  T-110/S-61    Ferns  (35-40  mln.) 

PURPOSE:    To  Identify  the  parts  of  a  fern  plant  and  describe  the  sequence  of  stages 
In* the  life  cycle  of  the  fern  plant. 

ADVANCE  PREPARATION: 

Background  Information:    All  ferns  grow  in  the  stages 
described  on  page  61  of  the  student'  text,  and  the 
stages  of  growth  are  always  In  the  pictured  sequence* 
The  spores  that  come  from  the  spore  capsules  on  the 
undersides  of  fronds  do  not  produce  another  fern-like 
'plant  directly.     Instead,  they  asexual  I y  develop  into 
small,  flat  thallus  plants,  which  in  turn  produce  the*' 
male  and  female  cells  that  then  sexually  produce 
hew  ferns*    This  alternation  of  sexual  and  asexual  * 
stages  has  been  omitted  to  simplify  the  life  cycle  to 
stages  actually  observable  by  your  students. 

Two  books  you  might  wish  to  use  for  identification  purposes  are:  * 
COBB,  BOUGHTON.    The  Peterson  Field  Guide  Series:  A  Field  Guide  to-  Ferns. 

Boston:  Houghton  Mifflin  Co.,  1963.     ~  ~ 
DURAND,  HERBERT.    Nature  Field  Book  Series:  Field  Book  of  Common  Ferns. 

Putnam,  1949. 

Materials, potted  fern-ideal ly  one  with  spore  capsules  on  the  fronds* 

-a  potted  plant  that  is  not  a  fern,  preferably  one  with  flowers 

 iJf^this>s  not  possible,  perhaps  you  can  obtain  some  pressed  specimens 

otT^tTi  f  rbnds  carrying  spore  'capsules 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs  j 
ferns 

fern-l ike  p lants 
spores 

spore  capsu les. 
habitat 
thai  I  us 
fern  frond 


1.  Have  a  potted  fern  available  for  observation  as  you  develop  the  lesson.    Point  out 
the  fronds  and  spore  capsules  (if  they  are  on  the  fronds)  as  th§  need-  arises. 
Compare  the  fern  to  another -type  of  plant  and  point  out  main  differences  between 
the  two  as  described  in  the  lesson. 

2.  Students  read  and  discuss  page  61  with  the  teacher.    Teacher  may  paraphrase. 
Students  should  exami/ie  pictures  carefully  and  use  real  plants  for  comparison. 

3.  Students  read  and  answer  questions  1  and  2.    Answers  to  these  questions  should 
provide  good  materials  for  a  discussion  on  population  success. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  describe  the  sequence  of 

stages  in  the  life  cycle  of  a  fern. 

r 

APPLICATION:    Lesson  Cluster  IB- 3    The  World  of  Plants 

Page  T-111/S-62    Finding  Ferns    (45-50  min.)  " 

PURPOSE:    To  collect,  mount,  and  classify  some  local  fern  plants. 


ADVANCE  PREPARATION:  ^You  may  wish  to  locate  an  outdoor 
site  where  you  can  collect  fronds^and  that  your  class 
might  visit  on  a  field  trip  later.    (Be  aware  of  any 
-regulations  that  may  apply  to  picking  wild  plants  in 
the  area.)    Ferns  are  also  available  from  greenhouses, 


Language  Cards/Key  Signs 

ferns 

habitat 

fronds 
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oiassroom  terrariums,  and  h6mes  where  they  are^own.     if  a  suitable  area  is 
available,  plan  on  taking  your  students  on  a  col lecting  expedition.    Take  along 
newspapers  -in  which  to  carry  the  fronds.    Or  provide  students  with  fronds  from 
a  potted  plant.     It  takes  several  weeks  before  the  fronds  are  dry  enough  to 
mount. 

Materials  -newspapers,  2  sheets  for  each  student 
-1  rol I  wax  paper 

-2  old  telephone  .books  or  other  heavy  books 
-construction  paper,  1  piece  for  each  student 
-1  plain  index  card  for  each  student ' 
-several  heavy  bricks,  weights,  sand  bags,  etc. 
-fern  field  guide  book 
-writing  paper 

-hand  lens  or  magnifying  glass 
TEACHING  SUGGESTIONS: 

I.    Students  read  page  62.    Teacher  may  paraphrase. 


The  text  provides  easy  to  follow  instructions  for  pressing  and  mounting  fenn 
fronds. 

If  a  collecting  field  trip  cannot  be  taken  or  if  sufficient  fronds  are  not  available* 
for  class  use,  use  one  frond  to  demonstrate  the  technique.    Then  encourage  your 
students  to  start  their  own  collections  when  the  occassion  arises  during  the 
school  year.  -  ' 

Help  students  to  identify  those  ferns  that  have  been  collected,  and  label  the 
specimenT 


5.    Look  for  spore  capsules  on  the  fronds.     If  they  are  present,  use  hand  lenses  to 
observe  the  spores. 

DESIRED  LEARNING  OUTCOME;    Students  should  be  able  to  demonstrate  the  procedure  for 

collecting,  mounting,  and  identifying  ferns. 
***********#### ********************************* t************************************** 

EVALUATION;    Lesson  Cluster  IB- 3    The  World  of  Plants 

Page  T-112/S-63  Plant  Population  Successes  (25-30  min.) 

PURPOSE:    To  evaluate  the  students1  performance  in  relation  to  the  following 
objectives; 

1.  Identify ing »some  of  the  effects  of  humans  on^  plant  populations  such  as 
ginkgos. 

2.  Describing  some  of  the  habitats  of  ferns. 
TEACHING  SUGGESTIONS: 

1.  Allow  the  students  time  to  c#ad  page  63  and  prepare  written  answers  to  the  ques- 
tions.   Teacher  may  paraphrase  if  necessary. 

2.  Collect  the  papers  sa  you  can  evaluate  each  individual's  progress.     If  a  student 
correctly  responds  to  most  of  the  questions,  you  may  assume  that  he  or  she  has  dem- 
strated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the  next  cluster. 

*****»#»##### ##**** ************************************* ********************************* 
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*  Level  6    Unit  1    Population  Needs 

.!  • 

if  ,         Part  .C     Fuels  for  Population,  Lesson  Cluster  1C-1 

A.    CLUSTER  OUTLINE:  • 


Page 

"7—1  

Teaching  Strategies 

,Lesson*Tit I e 

Teafching  Time 
Suggested 

T-118 
T-120 
T-121 
T-122 
T-123 

IntroductloQ 
Development  * 
1  Development- 
AppI i cat ion ; 
Eva  1  uat  ion 

Energy  for  Fuels 
Energy  Receivers 
Energy  Givers 
The  Heat  Unit 
Fuel ing  Up 

35-45  min. 
45  min. 
45  min. 
35-40  min.' 
30-35  min. 

B.    MATERIALS:    See  materials  J  1st  on  page  T- 1 15. 

F 1 LMSTR 1 P»  INFORMATION:    Fllmstrip  Set  XX,  Population  Needs,  is  appropriate  for 
'   -                                    use  '  in  this  unit. 

INTRODUCTION:' •  Lesson  C I uster  1C-1  Fuels 

Page  T-118/S-65.  Energy  for  Fuels  (35-45  min.) 

PURPOSE:  T6  JdentifycdHferent  kinds  of  fuels  as  energy  givers  and  to  identify  the 
■V  energy  recefvers. 


Language  Cards/Key 

populations 

environment 

matter 

energy 

f  uefs 

coa  I 

wood 

oi  I 

energy  giver 
energy  receiver 


Signs 


ADVANCE  PREPARATION: 

Background  Information:    The  nature  of  the  chemical  and 
physical  changes  that  cause  coal  and  oil  to  form  are 
too  compTex  for  consideration,  but  your  students  can^ 
become  aware  that  "energy  from  wood,  coal,  and  oil  comes 
DJthnateiy  from  Ifving  ma-hter.     Indeed,  if  you  have  oil 
feilds  or  coal  mines  in  your  state,  your  students  can* 
infer  the'  prior  existence  of  certain  plants  or  animals. 
In  addition  to  the  fuels  discuss'ed  in  this  lesson, 
alternative  energy  sources  are  the  sun,  wind,  ocean 
tides,  and  heat  of  the  Earth  itself.    Solar  energy  _ 
is  becoming  a  very  important  method  of  heating  air  and 
water  for  commercial  and  domestic  use  as  fossil  fuels  . 
become  moVe  difficult  to  obtain.    Windmills,  ocean 
tides,  and,  geothermal  heat  are  less  practical  sources 
of  energy,  but  they  are  used  in  certain  parts  of  the  " 
world  to  generate  .electricity. 

Materials. -pictures  showing  various  fuels  or  their  sources.  * 
-coal  samples 

You  may  want  to  show  the  class  pictures  of  underground  and  strip  mining  coal 
mining  operations.    Obtain  a  few  pieces  of  coal,  for  some  students  may  not.be 
familiar  with  this  fuel.    Also  try  to  obtain  pictures  of  bottled  gas  containers, 
gas  pumps  at  a  gas  station,  an  atomic  power  station,  and  oil  wells  to  show  the 
variety  of  fuels  and  fuel  uses. 
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Also  have  a  hand  generator  or  other  hand  tool,  i.e.,  hand  driJT,  hand  mixer,  etc. 
and  the  power  equivalent  for  each  hand  tool,  i.e.,  power  drill,  electric  mixer, 
fuel  powered  generator. 

TEACHING  SUGGESTIONS: 

1.  Teacher  shows  class  pictures  of  energy  sources  and  samples  of  coal.    Also,  examine 
pictures  of  pages  65  and  66  of  text.    Discuss  names  of  fuels,  where  they  come 
from,  etc,  with  students.    See  if  students  are  aware  of  energy  crises  (shortages,  - 
high  prices,  etc. ). 

2.  Students  read  page  65.  The  words  populations,  matter  and  environment  have  been 
used  in  previous  clusters  and  should  be  familiar  to  your  students,  it  might  be 
wise,  however,  to  review  their  meanings  before  progressing  further. 

3.  Students  answer  questions  on  page  65.    To  aaswer  the  first  questions  on  page  65, 
students  might  mention  natural  gas,  alcohol  or  alcohol  jelly  (Sterno  fuel),  gaso- 
line, charcoal,  or  atomic  fuels.    Early  settlers  in  North  America  used  buffalo 
chips  as  a  fuel;  even  today  some  people  burn  cow  or  camel  dung  because  no  other 
fuel  is  available.    There  are  many  kinds  of  fuel,  an8  all  yield  energy. 


4. 
5. 


Students  read  page  66  and  answer  questions. 


\ 


Have  the  students  discuss  other  energy  systems  with  which  they  have  had  firsthand 
experience.    Have  them  describe  the  energy  givers  and  receivers  in  each  of  the 
systems  they  discuss.  * 


6.  Use  the  hand  and  power  tools  to  demonstrate  the  benefits  of  power  and  fuel. 

7,  The  fossil  origins  of  coal  and  petroleum  may  be  an  interesting  library  research 
assignment  for  some  students,  who  can  then  make  class  reports. 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  describe  the  energy  givers. and 

'receivers  in  familiar  fuel  energy  systems. 
*********************************^ 


DEVELOPMENT: 

PURPOSE:    To  determine  which  of 'three  fuels  contains  the  most  energy. 


Lesson  Cluster  1C-1  Fuels 
Page  T-120/S-67    Energy  Receivers  (45  min.) 


PREREQUISITES:    Ability  to  read  Celsius  thermometer,  ability  to  measure  in  grams 
and  milliliters,  ability  to  use  a  balance. 


LanauaqfCards/Kev  Signs 

thefmomel 
enefgy  ri 
fuel  sysl 

3cei ver 
hems 

ADVANCE  PREPARATION:  * 

Background  Information:    Because  this  experlmeat  can  be 
dangerous  if  students  lack  the  ma'turity  to  exercise 
caution  and  follow  directions,  you  may  wish  to  use  the 
following  procedure.    Have  studentfe  set  up  two  sets  of 
each  of  the  three  fuel  systems,  with  hfclf  the  class 
viewing  each  set.    Then  detnonstrate  the.  Mghtjng  of 
each  system.     (A  fire  extinguisher  should  be  in  the  room). 

Automotive  oil  generally  Is  available  only  in  .946  L  (1  qt.)  q^ns,  so  try  to  ob- 
tain a  18CfmL  (6  oz.)  supply  from  a  service  station  operator. 
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Materials  -enough  6f  the  following  for  either  2> sets  of  each  of  the  three  fuel 
systems,  or  a  set  for  each  student:  ^ 
rmetal  juice  cans,  180  mL  i6  oz.) 

-measuring  container,  metric,  250  mL  C8{  oz.)  t 
-Celsium  thermometer,  metal  -30. C  to  110  C 
-adjustable  balance',  gram  weights 
-wooden  tooth  picks 
-model ing  clay 

-automotive  oil  '  „ 

-wick  twine 
-soft  coa I 

-metaj  caps  or  lids  or  bottle  tops 
-charcoal  lighter  fluid 
-fire  extinguisher 

TEACHING  SUGGESTIONS:  ,  * 

1.  Students  read  page  67  except  fbr  questions  1  and  2.    Teacher  may  paraphrase. 

2.  Teacher  sets  small  tin  can  on  two  bricks  as  shown.    Leave  enough  room  for  a  fuel 
system  under  the  can.    Add  mL  of  water  (room  temperature)  and  a  thermometer  to. 
can. 

3.  For  the  wood  fuel  system,  take  one  gram  of  ^oothpicks  and  break  them  in' half. 
Place  them,  on  a  small  clay  pattie  to  form  a  teepee.  * 

4.  For  the  oil  fuel  system,  a  wick  can  be  held  in  place  in  the  cap  with  a  small  piece 
of  clay.    Pour  one  gram  of  automotive  oil   into  the  cap.    (The  cap  will  become 

hot  so  handle  with  caution.) 

5.  For  the  coal  fuel  system,  grind  a  lump  of  soft  coal  into  a  fine  powder.  Put 
1  g  of  the  powdered  coal  on  a  can  lid. 

6.  Students  record  the  water  temperature  before  igniting  the  fuels.    Try  wood  first, 
oil  second;  they  are  quick  and  easy.    Because  coal  is  difficult  to  ignite,  put. a 
few  drops  of  charcoal  lighter  fluid  on  the  powdered  coal,  wait  about  a  minute, 
and  then  ignite  the  coal  with  a  match.    The  fuel  system  may  need  relighting  from 
time  to  time.    A  butane  torch  would  be  useful' to  have  on  hand.    Certain  samples 
of  coal  are' difficult  to  ignite.     If  your  sample  turns  out  to  be  one  of  these, 
proceed  with  the  lesson  on  the  basis  of  the  wood  and  oil  systems  alone.  \Wait.a 
minute  or  so  when  the  fire  goes  out  and  record  the  water  temperature  ag^in. 
Note:    Keep  all  data  for  use  with  the  next  lesson. 

7.  Students  answer  questions  1  and  2  on  page  67. 

DESIRED  LEARNING  OUTCOME:   Students  should  be  able  to  determine  which  fuels  give 

the  most  energy  to  an  energy  receiver. 

****************************************** 


DEVELOPMENT:    Lesson  Cluster  1C-1  Fu§js 

Page  T-121/S-68    Energy  Givers  (45  min.) 

*  *& 

PURPOSE:  To'record,  analyze  and  discuss  the  resu!ts»of  'the  previous  lesson. 
PREREQUISITES:    Ability  to  subtract  2  digit  numbers. 


Language  Cards/Key  Signs 
fuels 

.energy  g  i  vers 
temperature 
fuel  system 


ADVANCE  PREPARATION:    Materials  -data  from  previous  lesson 
*  -3  sheets  of  paper  for  each 

student 

TEACHING  SUGGESTIONS:  w  )\ 

t.    Use  data  gathered  in  previous  lessor^. 
*  *  * 

2.     In  this  lesson  the  class  will  ha\^  the  opportunity  to  analyze  the  results  of  the 
f uel-blirning  experiment. 

Students  read  page  68  and  follow  the  directions."    Teacher  may  paraphrase. 
Discuss  questj^ns  1  through  4. 

Remind  the  students  that  the  fuel  that  heated  the  water  the  most  must  contain  more 
energy  thart  the  other  two  fuels,  for  the  mass  of  the  fuels  and  the  amount  of  water 
were  identical  in  each  experiment. 


3. 
4. 
5. 


DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  analyze  their  data  and  demonstrate 

their  understanding  of  energy  givers  and  receivers  by  ana- 
lyzing fuel-burning  experiment.  * 

********************** ***************************************************************** 

APPLICATION:    Lesson  Cluster  1C-1  Fuels 

Page  T-122/S-69    The  Heat  Unit  (35-30, min.) 

•  .  \ 

PURPOSE:    To  provide  students  with  a  method  to  quantify  heat  energy  transferred. 

PREREQUISITES:    Ability  to  add  and  multiply.  \ 

ADVANCE  PREPARATION:    Materials  -data  from  previous  lesson 

TEACHING  SUGGESTIONS: 


Language. Cards/Key  Signs 
energy 
heat 
heat  unit 
degrees 


'1.    Students  read  the  first  two  paragraphs  on  page  69. 

Before  continuing  with  the  lesson,  write  on  the  chalk- 
board f,l  heat  unit  =  the  amount  of  heat  needed  to  change  s 

1'  mL  of  water  1  C.H  Teacher  may -paraphrase.  As  you  discuss  the  lesson,  students 
may  wish  to  "refer  to  the  definition.  < 

2.  Have  the  students  read  the  next  two  paragraphs  and  observe  figures  A-B  and  C-D. 
Before  going  on  to  figure  E-F,  make  sure  everyone  understands  the  method  for 

^determining  total  heat  unlt,s  gained. 

3.  On  u'pioce  of  paper,  have  students  prepare  written  answers  to  the  italicized 
questions  that  refer  to  figure  E-F,    You  may  v/ish  to  circulate  and  check  their 
work.  .  «  ,  *  : 

N  ■» 
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4.    On  the  same  piece  of  paper  answers  to  questions  1  and  2  may  be  written,     it  will 
l>e  necessary  for  the  students  to  refer  to  their  results  of  the  fuel  burning 
experiment.  f  ^  * 

DESIRED  LEARNING  OUTCOME:    Students  should.be  able  to  cajculate  the  heat  unit? 

transferred  from    an  energy  giver  to  enerqy  receiver 

EVALUATION:    Lesson  Cluster  IC-t  Fuels 

*     Page  T-123/S-70      I        '     Fuel inq  Up  (30-35  min.) 

PURPOSE:    To  evaluate  the  students'  performance  in  relation  to  the  following 
•  objectives: 
1.  t  Identifying  energy  receivers  anfd  givers. 

.2.    Calculating  the  amount  of  heat  energy  transferred  from  energy  giver  to 
ern  energy  receiver. 

TEACHING  SUGGESTIONS:  i 

i 
i 

1.  Allow  students  time  to  read  page  70  and  prepare  answers  to  the  questions.  Teacher 
may  paraphrase  questions  and  write  them  on  the  board  if  necessary. 

2.  Collect  the  papers  so  you  cen  evaluate  each  individual's  progress.    ,lf  a  student 
correctly  responds  to  most  of  the  questions,  you  may  assume  that  he  or  she  has 
demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the  next 
cluster.  j 

*********************^^ 
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'level". 6   Unit  ,1   Population  Needs 
•^Part  C    Fuels  for  Populations,  Lesson  Cluster  1C-2 


A.  "CLUSTER  OUTLINE: 


Page 

Teaching  Strategies 

Lesson  Title 

Teaching  Time 
Suggested 

T-128 

Introduction 

Food  Supplies  Energy 

-  -  -  ■» 
30-35  min.  < 

T-129 

Development 

Energy  Chart  | 

30-35  min. 

T-130 

*  Appl icatfon 

.  Energy  In  My  Lunch         •    *  , 

40-45  min. 

T-131 

Application 

Heidi's'Diet 

35-40  min. 

j^32 

Evaluation 

> 

The  Fuel  Ca 1  led  Food  , 

25-30  min. 

8.    MATERIALS:    See  materials  list  on  page  T-125.  / 

F I  LMSTR I f*  INFORMATION:    Filmstrip  Set  XX,  Population  Needs,  )$>  appropriate  for 

use  in  this  unit,  '  - 


INTRODUCTION:    Lesson  Cluster  1C-2    Food  Is  Fuel  For  People 

Page  T-128/S-71    Food  Suppl  ies  Energy  ( 30-3^1  n,) 

PURPOSE:    To  introduce  and  define  the  term  Ca  lor  ie, 

PREREQUISITES:    Ability  to  multiply  2  and  3  digit  numbers  by  1000 

ADVANCE  PREPARATION:    Materials  -One  of  each  of  the  fol- 


V 


I ow  i  ng : 
-measuring  container 
-100  mU  Celsius  thermometer 

30  C-110  C 
-safety  match 
-f  i  re  ext  i  ngu  i  sher  (opt  i ona I ) 
-set  of  1000  cjram  plastic  -% 

cubes  in  a  beakef 


Language  Cards/Key  Signs 
fuel 
energy 
calories 
heat  energy  ' • 
heat  units 
thermometer 
Calorie,. 


TEACHING  SUGGEST  I ONSj 


1,  Teacher  shou  la  demonstrate,  a  1  C  change  in  1000  mL  of  watery.    Fill  a  1000  mL 
beaker  -with  water  and  insert  a  .thermometer.  Use  language  card  to  reinforce 

\J'  thermometer," 

2,  Usipg  any  mild  source  of  heat,  such  $s  a  safety  match'or  cigarette  I  fghteF,  care- 
fully bfing  the  temperature  of  the  water  up  1  C, 

3.  In  order  to  make  the  concept  of . 1  mL  as  part  of  1000  mL,  use  the  set  of  1000 
plasti'c  cubes  in  a  bea*ker  to  represent  1000  mL  of  water.    Remove  1  cube  fn  order 
to  demonstrate  the  1  mL  of  water  referred  to  In  the  text, 

4.  Teacher  should  write  on  the  board  that  just  as  1000  grams  equal  one  kilogram  and 
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1000  meters  equal  one  kilometer,  1000  heat  units  are  equivalent  to  one  Calorie. 

5.    tfiscuss  questions  1-3  and  show. any' arithmetic  that  may  be  needed  on  the  chalk- 
board. V  ^ 

DESIRED  LEARNING  OUTCOME:  Students  should  be  able  to  convert  heat  units  to  Calories. 
********************************************^^ 


DEVELOPMENT : 


of  f 


.esson  Cluster  1C-2    Food  Is  Fuel  Fot  People 
Page  T-129/S-72    Energy  Chart  (30-35  min.) 


PURPOSE:    To  b Jcome  familiar  with  the  number  of  Calories  contained  in  certain  amounts 

_  e      e  i  it 


>ods. 


ADVANCE  PREPARATION:    Materials  -food  package  that  lists 

ca lories  on  labels 

TEACHING  SUGGESTIONS: 


1 


Show  food  packageWto  students  and  where  the  Calories 
are  I i sted. 


Language  Cards/Key  Signs 

Ca lor ie 

mass 

heat  units 


2.    List  food  and  Calories  on  chalkboard. 

3>  Students  read  column  one  on  page  72.  Teacher  may  paraphrase- 
4.    Teacher  should  familiarize  students  with  food  energy  chart. 


Questions  1-4  can  now  be  answered.  Remind  students  that  they  will  have  to  refer 
to  the  food  mass  chart  on  page  16  in  order  to  answer  questions  1  *and/3.      -  , 


6.    While  discussing  with  the  students  the  answers  to  the  questions  on  page  72,  * 
make  sure  they  understand  the  difference  between  the  mass  of  a  food  and  the 
Calories  contained  within  that  food.  *  * 

DESIRED  LEARNING  OUTCOME":    Students  should  be  abje  to  determine  from  a  chart  the 

Calories  contained  in  specific  amounts  of  foods. 

***********************^ 

APPLICATION:    Lesson  Cluster  1C-2    Food  Is  Fuel    For  People 

Page  T-130/S-73      Energy  In  iiy  Lunch  (4CK45  min.)  * 

PURPOSE:    To -calculate  the  amount  of  errergy.  contained  in  a  typical  lunch. 

PREREQUISITES:    Students  should  bfe  able  to  dpuble  .and  half  caloric  values.    •  .  , 

ADVANCE  PREPARATION:    Materials  -cookbook  or  diet  book 

containing  a  calorie  table 
-reproduce  chart  from  page 
73  on  board  or  transparency* 


Language  Cards/Key  Sign^ 
energy 


TEACHING  SUGGESTIONS: 

1.    Students  read  the  first  paragraph.    Teacher  may  paraphrase, 
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2.    Teacher  helps  students  calculate  available  energy  from  first  meal  -by  recording 
calculations  on  the  board. 

< 

'3.    Students  r;ead  second  paragraph.    Teacher  may  paraphrase. 

4.  Students  calculate  avai  I  able,  energy  from  meal  two  on  pdpe'r.    When  complete 
teacher  should  review  answers  M I th  class  and  show  correct  calculations  on  the 
board.       *  J 

5.  Students  read  the  rest  of  page  73.    Teacher  may  paraphrase. 

6.  Students  can  now  make  their  Today's  Lunch  Charts  on  ruled- paper.    They  should 
allow  enough  horizontal  lines  so  that  all  items  in  their  lunches  can  be  listed. 
(Yesterday's  Lunch  may  be  substituted  if  necessary.) 

7.  Have  the  students  look  gp  the  Calorie  content  of  the  items  in  their  lunches, 
using  the  chart  in  the  text  and,  if  necessary,  the  cookbook  or  diet  book.  , 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  determine*. the  Calories  avail- 

„  able  from  a  number  of  lunches, 

a****************************************** 

APPLICATION:*  Lesson  Cluster  1C-2    Food,  Is  Fuel  For  People 
Page  T-131/S-74    Heidi 's  Diet  (35-40  min.) 

PURPOSE:    To  provide  the  information  needed  to  evaluate  the  Calorie  content  of 
individual  diets. 

PREREQUISITES:    Ability  to  add  3  digit  numbers. 

ADVANCE  PREPARATION;    Materials  -copies  of  special  diets  for 

weight  loss  or  gain 

TEACHING  SUGGESTIONS: 


1.  Students  read  first  paragraph  on  page  74.    Teacher  may  paraphrase.    After  students 
have  read  the  first  paragraph  on  page  74,  take  a  few  minutes  to  discuss  Calories 
as  energy.    For  example,  a  very  active  person  needs  more  Calories  than  a  moder- 
ately active  person.    Record  on  board  Caloric  intake  for  average,  active  and 
below  average  persons.    Teacher  should  briefly  exhibit  and  discuss  special  diets 
for  weight  loss  or  gain.    Make  note  on  the  board  of  total  Caloric  Intake  for  one 
day  in  a  diet  for  weight  gain  and  loss.    Help  students  to  compare  and  relate 

high  Caloric  intake  with  weight'gatn  and  low  intake  with  weight  loss. 

2.  Let  students  use  the  Calorie  chart  on  page  72  to  calculate  the  number  of  Calories 
in  Heidi's  diet  on  page  74.    The  class  will  probably  conclude  that  Heidi's  diet 
is  that  of  an  average  person. 

3.  Now  1st  students  calculate  the  Calories  available  in  the  foods  they  have  eaten 
»for  one  entire  day.    You  may  want  to  have  them  list  the  items  consumed  for  break- 
fast, lunch,  and  dinner  from  memory  and  then  total  up  the  figures  for  a  daily 
total.    Don't  Jorget  to  include  snacks  between  meals.    The  result  will  probably 
be  much  more  accurate  if  you  assign  careful  note-taking  for  homework  and  leave 
the  final  tabulation  for  another  day. 

^  « 


Language  Cards/Key  Signs 
diet 

ca lories 
Heidi 
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4.    After  students  complete  question  number  3  on  page  74*  they  should  determine 
whether  their  die>was  that  of  an  active,  average  or  below  averaqe  person. 


Discuss  these  results. 

DESIRED  LEARNING  OUTCOME:  Students  should  be  able  to  evaluate  themselves  as  active,  - 
mHm«H»MH«««.»»«.m^  °r  below  avera9e  jn  terms  of  energy  needs.       *  \ 

•  - 
EVALUATION:    Lesson  Cluster  1C-2    Food  Is  Fuel  For  People 

>  Page  T-132/S-75    The  Fuel  Ca  I  led  Food  (25-30  min.) 

k  PURPOSE:*^  To  evaluate  the  students1  performance  in  relation  to  the  following 
J  objectives: 

1.  Converting  Calories  to  heat  unite. 

2.  Calculating  the  energy  in  foods  by  using  a  Calorie  chart. 

s?  3.    Determining  whether  or  npt  the  content  of,  a  diet  is  suftabie  for 
average  energy  needs.  ~* 

TEACHING  SUGGESTIONS : 

.  - 

«  v 

1.  Allow  the  students  to  read  page  75  and  prepare  answers  for  the  question.  Teacher 
may  paraphrase  questions  op  the  board  if  necessary.    The  students  should  be  en- 
couraged to  refer  to  any  necessary  tables  or  charts  to  help  them  in  determining 
the  answers. 

2.  Collect  the  papers  so 'you  can  evaluate  each  individual's  progress.     If  a  student 
correctly  responds  to  most  of  the  questions,  you  may  assume  that  he  or  she  has  . 

<   demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to* the  next     <*  . 
cluster.  / 

*####***** 


73a 


I 

1  Level  6    Unit  1    Population  Needs 

Part  C    Fuels  for  Populations,  Lesson  Cluster  1C-3 
A.    CLUSTER  OUTLINE: 


Page 

Teaching  Strategies 

Lesson  Title 

'Teaching  Time 
Suggested 

T-138 

* 

Introduction 

Plants  Can  Put  It  All  Together 

35-40  min. 

T-140 

Development 

Food  for  Consumers 

40-45  min., 

T-141 

Development 

The  Other  Ninety  Percent 

35-40'  min. 

T-142 

Appl ication 

Population  Interact , 

35-40  min. 

T-144 

Eva  1 uation 

Use  of  the  Environment 

"7 

40-45  min. 

B.    MATERIALS:    See  materials  list  on  page  T-135. 

FILMSTRIP  INFORMATION:    Filwstrip  Set  XX,  Population  Needs,  i s  appropriate  for 

use  in  this  unit. 

INTRODUCTION:    Lesson  Caster  1C-3   Putfr'mg  It-Alt  Together  .  -  •  ,  *~  ^ 
Page  T-138/ST76    Plants  Can  Put  It  All  Together  (35-40  min.) 

PURPOSE:    To  show  how  much  of  a  corn  plant's  mass  comes  from  each  marteriaT  the  plant 
takes  from  its  environment. 


Language!  Cards/Key  Signs 
carbfcn  rdkoxid< 
light 
heat 

mi  nera  I  s 
water 
producers 
env  i  ronment 


ADVANCE  PREPARATION: 

Background  Information:     In  the  presence  of  light  and 
chlorophyll  green  plants  combine  carbon'dioxide  from 
the  air  and  water  from  the  soil  to>roduce  plant  food. 
In  the  process,  oxygen  is  released  ir^o  the  atmosphere, 
This  atmospheric  oxygen,  upon  which  animals  depend, 
would  disappear  were  it  not  for  thts  process  , of  photo- 
synthesis.   Do  not  attempt  to  describe  the  complexi- 
'  ties  of  photosynthesis  to  the  students.     It  is  suffi- 
cient that  they  examine  the  light,  heat,  and  material 
requirements  o,f  plants  and  understand  that  the  plants 
fhemsalves  "put  it  all  together"  to  make  their  own  food. 

Materials  -reproduce  chart  on  page  77  on  board  or  transparency 

TEACHING  SUGGESTIONS: 

1,    Students  read  page  76.    Teacfter  may  paraphrase.    To  further  impress  upon  the  class 
the  distance  the  sun, is  away  Trom  the  ^arth,  you  may  point  out  that  the  sunlight 
entering  the  window  left  the  sun  about  81/3  minutes  ago  at  a  speed  of;  "$97,600 
kilometers  per  second. 


Point*  out  to  the  students  that  the  picture    on  page  76  is  not  drawn  to  scale,  but 
merely  suggests  the  vast  distance  between  the  Earth  and  the  sun.    Only  about  one 
fifty-millionth  of  the  sunfs  energy  output  (both  heat  and  light)  arrives  in  the  . 
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vicinity  of  the, Earth.    Of  that  amount,  approximately  half  is  reflected  back 
into  spac^  by  clouds,  water  vapor  in  the  atmosphere,  and  the  Earth's  surface. 
Much  of  the  energy  absorbed^by  the  atmosphere  and  the  Earth  helps  to  maintain  , 
a  temp£hature  range  suitable  for  life.  ,  < 


3.    Exp  la  if  how  to  read  the  Corn  Plant  Needs  Table  on  page  77.    Then  have  the  ^tudonfj 
discuss  questions  1  through  3. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  conclude  that  plants  use 

the  sun's  eftergy  to  make"  the  i  r-t>wn  food  from  minerals,  dir, 
and  water. 

*********^***************************#  ****** ************************************ 


DEVELOPMENT:    Lesson  Cluster  1C-3    Putting  It  At  I  Together 

Page  T-J40/S-78     Food  For  Consumers  (40-45  min.) 

PURPOSE:    To  examine  the  concept  that  1 0%  of  the  mass  of  the  food  eaten  by  a  consumer 
becomes  part  of  itSfibody  mass,  and  to  relate  this  concept  to  the  food  chafn, 

PREREQUISITES:  ,  Ability  to  calculate  10$  or  1/10  of  a  quantity. 


ADVANCE  PREPARATION:    Materials  -reproduction  of  chart  on 

page  78  on  board  or  trans- 
parency 

*  .  „  4  ?  t  <.      :     i  -  \        -rpi-ptures,  °f  producers, 

first-,  second-,  and  thfrd- 
.  }  ^ord^er  consumers 

TEACHING  SUGGESTIONS: 


Lartguage  Cards/Key  Signs 

consumers 

producers 

body  mass 

If  frst-order"  consumer 
second-order  consumer 
third-order  consumer 


1.  Teacher  reviews  producers  and  consumers  by  discussing  pictures  of  them  with  class. 
Stress  food-chain  relationship  between* producers  and  consumers. 

2.  Students  read  page  78.    Teacher  may  paraphrase; 

3.  Students  discuss  tKeir  answers  to  questions  1  and  2.    Students  or  teacher  should 
demonstrate  correct  calculations  on  the  board  or  transparency. 

4^    Teacher  may  wish  to  set  up  the  following  sample  problem  for  the  students:  If 

*a  cow  ate  10  kilograms  of  grass,  how  much  of  that  mass  would  become  part  of  the  < 
cow?    (1  ki logram) • 

5.    Be  sure  the  students  understand  the  generalisation  that  only  about  10$  of  the 
mass  of  producers  becomes  part  of  the  body  mass  of  consumers,  and  that  again 
only  1 0$  of  the  mass  of.  f  irst.-order  consumers  becomes  part^of  the  mass  of  second- 
order  consumers. 

*  \ 

DESIRED  LEARNING  OUTCOMEr   Students  should  be  able  to  apply  the  10$  concept  to 

fo£d-chain  relationships.  A 
***************#********#*#**#***********#*#*^ 
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DEVELOPMENT:    Lesson  Cluster  1C-3    Putting  It  Al 1  Together 

Page  T-141/S-79    The  Other  Ninety  Percent  (35-40  mln.) 

PURPOSE:    To  illustrate  the  Pole  of  decomposers  in  the  food  chain. 


Lanquape  Cards/Key  Signs 


consumer 
mass 

waste  products 

producers 

decomposers 


ADVANCE  PREPARATION:  • 

Background  Information:    Most  decomposition  is  done  by 
microscopic  bacteria  and  fungi.    These  organisms  exist 
—  by  the  billions  in  decaying  matter  and  are  fesponsibje 
for  returning  material  back  to  a  form  that  can  be  used 
again.     In  this  lesson, the  students  examine  the  cycling 
of  materials  from  consumers  back  to  producers.  The 
~last  unit  in  this  book,  ENERGY  AND  ECOSYSTEMS,  develops 
this  concept  in  greater  detail. 

Materials  -reproduction  of  chart  on  page  79  on  transparency  or  board 

%rpictures  or  examples  of  decomposers  such  as  fungi,  mushrooms,  bacteria 

^? 

TEACHING  SUGGESTIONS: 

t 

1.  Students  read  page  79.    Teacher  may  paraphrase. 

2.  Teacher  help  students  to  understand  chart  on  page  79. 


3.  Have  the  students  use  the  chart  to  describe  how  materials  "travel"  or  cycle  from 
^  •   producers  to  consumers        then  bask  to.  producer*  again.    Ski  Ufu.l  students  may 

be  able  to  provide  sample  calculations  based  on  body  weight  of  consumers  and  the  . 
10%  concept.    The  fof lowing  items  illustrate  the  stages  involved. 

Producers  -  plants  use  energy  from  the  sun,  water,  and  air  to  make  parts  such 
as  roots,  stems  and  leaves. 

First-order  consumers  -  crickets  eat  plant  parts  and  1  g  of  every  10  g  of  plant 
matter  becomes  crieket-matter. 

Second-order  consumers  -  frogs  feed  on  crickets  at  the  same  10%  rate. 
Third-order  consumers  -  raccoons  eat  nuts,  berries,  grains,  and  many  kipds  of 
animals.     If  they  feed  on  frogs  they  would  be  called  third-order  consumers  and 
gain  about  one  gram  for  every  10  grams  of  frogs  eaten.  — 
Decomposers  -  fungi  and'bacteria^are  decomposers  that  transform  dead  plants  and 
animals  into  jnatter  that  growing^ lants  can  use  again  to  manufacture  plant  parts. 

4.  Ask 'the  students  to  speculate  what  the  surface  of  our  planet  would  look  like  if 
there  were  no  organisms  to  decompose'  dead  plants  and  animals  and  waste  products. 

*  f 

DLSIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  describe  how  plant  and 

'    animal  matter  cycles  through  consumers  and  decomposers  to 
become  the  buildiVig  blocks  of  new  producers. 
*********************************************™^^ 
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APPLICATION:    Lesson.  £  I  u^ter  1C-3    Putting  It  Al  1  Together 

Pagfe  T-142/S-80    Population  Interact  (35-40  min.) 

<, 

PUFfPOSE:    To  describe  and  discuss  the  effects  of  competition  among  populations  within 
a  community.  '  \ 


Language  Cards/Key  Signs 


popu lations* 
communities 
compete  for  space 
compete  for  food 


ADVANCE  PREPARATION: 

Background  , I nformat Ton :     In  recent  years  a  number  of  laws 
have  been  passed  and  enforced  to  protect  plan-fand  ani- 
mal communities.,  especially  endangered  species.    Many  - 
large  bui  Iding  projects  are  required  to  have  an  environ*- 
mental  Impact  statement  inoluded  in  the  plans.  This 
has  become  an  area  of 'controversy  because  the  effects 

on  the  environment  are  not* always  certain  or  predictable  and  may  become  known  only 
after  a  number  of  years  have  passed. 

Several   instances  of  accidental  .importation    of  plants  and  animals  leading  to 
'population  explosions  of  pests  have  already  been  mentioned.    The  gypsy  moth  is 
an  example.    A  suitable  environment  and  the  absence  of  natural  enemies  led  to  an 
upset  of  the  community  ecosystem. 

In  this  lesson  the  term  community  is  used  to  describe  interacting  populations. 
The  students  have  already  examined  several  community  interactions  such  as  food 
chains  arftJ  the  work  of  decompos^rsv    This  lesson  initiates  thinking  about  people's 
influence  on  the  environment. 

v.  Materials  -articles  on  recent  effects  of  human  activity  on  plant  and  animal  popu- 
lations, especial  ly  .those  living   °ir>  your  own  area. 

Aching  suggestions:  / 

1/    Students  read  page  80.    Teacher  may  paraphrase. 

Discuss  italicized  questions  and  record  students1  answers  on  board.    Point  out 
to  the  students  that  to  solve  the  problem  posed  on  the  page,  the  students  must 
establish  personal  priorities.    S«>me  may  feel  that  people  are  the  most  important 
of  all  organisms  and  should  be  able  to  alter  the  environment  at  will  for  their 
own  convenience.    Others  may  object  strenuously/  claiming  that  alligators,  fish, 
water  plants,  and  other  non-human  populations  demand  people's  concern  and  pro- 
tection.    It  is  possible  also  that  a  change  that  benefits  the  human  population 
in  the  short  run  (but  barms  other  populations)  may  also  prove  harmful  to  humans 
.in  the  long  run.    For  instance,  draining  the  marsh  for  the  new  school  might  affect 
the  community  water  supply  or  force  water  into  people's  basements. 

3.  After  a  reading  of  page  81,  allow  ample  time  for  discussion  and  inference-making 
by  the  students. 

4.  Teacher  may  wish  to  have  students  write  answers  to  questions  1  through  3,  either 
in  class  or  for  homework.  *  « 

5%    Discuss  with  students  any' articles  that  you  have  on  the  topic  of  ^population 
interaction. 

DESIRED  LEARNING  OUTCOME:    Students  should  be  able  to  describe  and  discuss  theAeffects 

of  competition  on  the  population  within  a  community. 
********************************** *************************** ****** ******************** 
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EVALUATION:    Lesson  Cluster  1C-3    Putting.  It  AM  Together 

Page  T-144/S-82    Use  of  the  Envrionment  (40-45  min.) 

PURPOSE;    To  evaluate  the  students1  performance  in  relation  to  the  following 
objectives: 

1.  Discussing  importance  of  the.  sun  for  producers  and  consumers. 

2.  Applying  the  concept  that  about         10*  of  the  mass  of  the  food  eaten 
by  a  consumer  becomes  part  of  its  body  mass.      .  - 

3.  Describing  t{ie  role  of  decomposers -in  providing  producers  with  materials 
*  for  food. 

4.  Recognizing  the  effects  of  population  changes  within  a  community  of 
•        9      plants  and  animals.  1 

TEACHING  SUGGESTIONS: 


1.  Students  read  each  question  and  prepare  their  answer  on  paper.     If  necessary,  • 
teacher  may  paraphrase  each  question  and  rewrite  them  on  the  board. 

2.  In  order  to  help  students  doing  quest  ion  2,  record  the  10*  principle  as  found  on 
page  78  on  the  board.    Question  2  enables  you  to  determine  how  well  the  students 
are  able  to  make  inferences  from  their  past  experiences.    They  must  be'able  to 
apply  the  10?  concept  in  order  to  arrive  at  the  best  solution.    Plan  2  is  the 
most  efficient.    By  applying  the  10*  principle,  the  students  should  see  that  the 
chicken  s  body^tfgight  gain  from  eating  the  cornmeal  would  be  only  10*  of  the  mass*" 
consumed..    Therefore,  the  most  efficient  gse  of  thq  cornmeal  is  to  eat  it'directly, 
feeding  nope  to  the  hens.    This  understanding  leads  the  students  to  eliminate  " 

b  plans  1  and  3.    The  food  value,  of. the  egga-  would  *>ot  equaLthat  of^the  cornmeal.  .; 
Faced  with  a  decision  between  plans  2  and  4,  the  students  will  need  to  make  in- 
ferences based  on  their  general  knowledge  regarding  organism  survival.     It  would 
be  most  efficient  to  kill  and  eat  the  chickens  first,  befcfre  they  begin  to  lose 
weight  during  ^rvation. 

5.    Collect  the  papers  so  that  you  can  evaluate  each  i ndi vidua  I fs  progress.     If  & 
student  correctly  responds  to  mqst  of  the  questions,  you  may  assume  that  he  or 
she  has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the 
next  unit. 

4.    For  further  discus#f€n  and  enrichment,  you  may  wish  to  pose  the  following  question: 
If  the  sun  died  out  at  thj_s_  moment^xe  on  Earth  would  not  know  it,  of  course/ for 
about  81/3  minutes  -  the  time  it  woul-d  take  for  the  last  rays  to  reach  the  Earth. 
As  farfetched  as  this  possibility  may  be,  ask  your  students  to  speculate  on  the 
long-term  effects  of  such  "an  occurrence. 
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Level  6    Unit  2  Models 
Part  A    The  Model  World,  Lesson  Cluster  2A-1 


A.    CLUSTER  OUTLINE: 


Teaching  Time 

Page 

Teaching  Strategies 

Lesson  Title 

Suggested 

T-156 

Introduct ion 

Cars  of  the  Future 

30  min. 

T-458 

Deve lopmenf 

Ideas  are  Mode  Is 

,    45  min. 

T-160 

Development 

The  Hidden  You            *  '/ 

30  min. 

T-161 

Apgl i cat  ion 

Designing  a  Chair 

30  min. 

T-162 

Eva  1 uat Ion 

The  WorLd  of  Models 

SO  min. 

NOTE: 

All   lessons  should  be  used  -  no  options  as  to  choice  of  Development  lesson. 

8.    MATERIAL^:    Add  the  following  materials  to  the  list  on  page 

T-153: 

-clay"  is  not  optional;  however,  a  substitution 

may  be  made 

-if  clay  is  not 

used,  3  (27  cm  x  3cm  )  strips  of  paper  ,  piece  of 

posterboard  (20  cm  x  20  cm),  scissors,  glue,  or  tape  will  be  needed 

v       for  each  student 

-picture  of  an 

arch 

-mbdels  and  model  kits  of  science  objects  (eye, 

ear)  and  of  toys 

(animals,  cars 

or  bui Idings) 

FILMSTRIP  INFORMATION:    Fi Imstrip  Set  XIV,  Size,  Scale  and  Models,  and  XIX, 

Models,  is  appropriate  for  use  in  this  unit. 

 — ?  ■ —  ■ 

 -  St  

INTRODUCTION 


Lesson  Cluster  2A-1    What  Is  A  Model? 
Page  T-156/S-86   Cars  of  the  Future  (3Q  min.) 


PURPOSE: 


To  introduce  the  concept  of  models,  and  to  explain  how  models  help  people 
sojve  problems. 


ADVANCE  PREPARATION; 

Background  Information:    A  model  is  a  representation  of 
an  object  or  system,  or  an  idea.    Depending  upon  the 
degree  of  detail,  a  model  will  duplicate  many,  but  not 
necessarily  all,  aspects  of  the  original.  Different 
types  of "models  have  different  uses  in  problem  solving. 

Small  physical  models  are  the  type  most  familiar  to 
the  students.    Scientists  and  manufacturers,  on  the 
other  hsfhd,  are  more  Concerned  with  models  for  systems. 
Models  are  especially  useful  for  depicting  very  large 
sy^fems  tuch  as  the  solar  system,  very  small  systems 
such  as  miniature  electric  circuits,  or  hidden  systems 
such  as  'the  human  circulatory  system. 

The^utomobi  le  models  used  in  inddstry  are  models  of 
systems.    The  latest  model  car  is  a  combination  of  all  the  properties  that  make 
this  year's  product  different  from  last  year's.    This  included  seating  arrangements, 
style,  performance,  and  safety  features.  \ 


Language  Cards/Key  Signs 

mode  I 

scale 

physical  model 
draw! ng  mode  I 
idea  model 


Identification  Cards 
clay 

model s  (names) 
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Materials  -Have  the  following  for  each  student: 
-1  lump  of  clay  about  50  grams 
*~3  (27  cm  x  3  cm)  strips  of  paper 
*-1  pair  scissors 
*-a  tape  roll  or  bottle  glue 

i 

f  *  If  clay  is  not  used 

^  * 
-You  may  also  have  available  model  plastic  *kit_s,  science  models  (human  ear)  and 
toys  (such  bs  animals  or  cars)  for  use  during  lesson. 

TEACH  I NG*SUGGEST IONS:  .  * 

'1.     In  order  to  connect  past  experiences  of  Students  to  the  following  model  concepts, 
have  them  explore  the  planning  on0  construction  of  an  arch.    Ask  them  to  construct 
the  tallest  arch  possible  using  the  piece  of  clay.    Draw  an  arch  on  the  board  and 
allow  students  to  begin.    You  might  suggest  drawing  w'hat  they  plan  to  build  first 

,       discussing  with  a  nearby  student  or  telling  you  what  they  plan  to  do  with  indivi- 
dual students  during  this  time.*    When  they  are  reasonably  well  along  (10  minuted* 
or  so)  discuss  with  them  the  procedure  of  how  they  arrived  at  their  final  designs. 
Throughout  the  next  two  pages  refer  back  to  this  experience  many  times. 

2.  Have  the  students  read  the  unht  title  and  the  part  title*    Next,  tell  them  to  look 
at  the  picture  of  the  model  village.     In  discussing  what  the  picture  represents, 
encourage  a  wjl|kvariety  °*  responses.    Some  students  may  see  the  picture  as  a 
collection  of  ^Wh  dings,  as  somebody1  s  .hometown,  as  a  model  for  making  changes, 

or  as  a  model  that  shows  changes. 

K  I 

3.  Have  the  students  turn  to  page  86  and  paraphrase  or  have  them  read  all ,but  the 

,    last  paragraph*  'Tell  them  to  look  carefully  at  the  pictures  of  narrow  and  wide 
wheel  spacing  on  the  automobile  models.  \ 

4.  Allow  time  for  a  discussion  of  the^  'ita  I  icized I  questions.    Ask  the  class  whether, 

/  '    they  can  name  other  problems  that  toodels  might  help  solve.    Students  might  suggest 
problems  .involving  safety,  comfort,  appearance,  and'  performance. 

5.  Paraphrase  or  have  the  students  finish  page  86  and  read  all  of  page  87.  Idea 
i     (mental)  and  drawing  models  will  be  new  to  most  students. 

) 

6.  In  order  to  check  their  understanding  of  different  types  of  models,  ask  them  to 
mention  a  product/  and  then  help  them  trace  its  development  from  idea  to  final 
farm.     (Classroom  objects  and  articles  of  cfothing  are  good  examples  because  the 
class  can  look  at  the  finished  object.) 

7.  Have  the  students  discuss  the  numbered  questions.  * 

DESIRED  LEARNING  OUTCOME:    The  students'  should  be  able  to  define  the  term  model,  and 

give  examples  of  how  different  types  of  models  are  used  to 

help  people  solve  problems. 
*********** ***************************************************** ********  *****1HF**  ****** 


^  737  55 


ERLC 


DEVELOPMENT: 


Lesson 
Page 


Cluster  2A-1    What  Is,  A  Model? 
T-158/S-88-89    Ideas  as  Models  (45  min.) 
 <\  '  


PURPOSE:    To  develop  the  concept  of  a  mental  model,  and  ,'to  demonstrate  how  a  physical 
modal  can  be  developed  from  a  mental  model. 


ADVANCE  PREPARATION:  Materials 


-2  or  3  bal I s 
-2  or  3  mirrors 
-1  piece  of  <chalk 
-10  large  sheets  of 
-2  or  3  f  lashl ights 


paper' 


Page  88  of  the  student  text  shows* how  to  set  up  the 
demonstration  model  for  this  lesson.  Use  the  books 
*  and  tape  to  prop  up  the  rrvirror.  Darken  room,  cut  a 
slit  in^the  aluminum  foil  to  produce  a  more  concen- 
trated and  more  easily  visible  beam  of  light.  Try  the 
entire  experiment  by  yourself  before  class,  Just  for 
practice  in  lining  up  the  light  and  the  ball. 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 


(same  as  men- 


mode  I 
ide^jnedel 

ta I  model ) 
path 
pred  ict 
mirror 
bal  I 

I  ight  path 
ball  path 

'noun  ' 


Identification  Cards 
f  lashljght 
mi  rror 
bal  I 

I  ight  path 
ball  path 


1.  Demonstrate  the  ball  model  for  the  class.     It  is  impor- 
tant to  keep  the  students1  attention  focused  on  the 
model  as  a  model  (the  representation  of  an  idea).  Call 
up  students  to  try  out  the  mode  hand  predict  where  the 

ball  will  go  after  it  strikes  the  mirror.    Drfaw  chalk  lines  on  the  fl6or  later 
to  help  students  refine  their  predictions,    praw  a  diagram  of  the  ball  demonstra- _ 
tlon  on  the  board  sfiowing  an  Incoming  ball.    Ask  students  to  predict,  state  how 
they  made  the  prediction  (a  rule)  and  draw  the  path  of  the  outgoing  ball.  Describe 
this  diagram  and  the  rules  by  which  it  works  as  a  mental  or  idea  model  of  the 
rea I  bounci  ng  ba I  I . 

2.  Have  the  students  read  page  88  to  the  beginning  of  the  italicized  questions. 
Teacher  may  paraphrase  the  text.    Skip  the^lst  paragraph  in  the  right  column*.  _ 
Explain  tha^t  when  you  think  of  light  as  if'  it  wsre  a  ball,  you  are  using  a  mental  # 
model.    The  next  step  is  to  test  this  model ,  using  the  equipment  shown  in  the 

text  picture  with  the  flashlight.    Demonstrate  various  angles  using  1  to  3  set  ups. 
Use  students  to  perform  act i vity.    Have  them  lay  down  flashlight,  predict  Its 
full  path,  then  turn  on  the  light  to  check  actual  path.    Have  them  draw  paths  on 
paper  and  constantly  have  them  refer  to  the  ball  mental  model  and  ball  demonstra- 
tion. 


Start  a  class  discussion  of  the  italicized  questions  on  page  88. 
acceptance  of  mental  models. 


Encourage  cJ  ass 


Tell  the  students  to  read  page  89  or  paraphrase  It  for  them.    Questidoj  B  and  C 
are  abstract.    Draw  a  sun  and  a  fev<  planed  orbits  on  the  board.    Show  b'y  drawing 
arrows  the  moving  positions  of  these  plants  for  a  weeK.    Then  draw  a  rocket  going 
from  one  of  these  planets  and  have  them  prbdj^t  where  to  aim  |he  rocket.  The 
rocket  will  take  1  week  to  reach  any  of  the  p  lafte^. ,  Have  tlg^udents  answer 
question  A.    Draw  the  moon,  orbit  and  earth  on  the  board  to  Hffave  students  answer 
B.    Ask  them  why  models  are  particularly  useful  for  objects  that  are  not  easy  to 
observe  (because  models  allow  direct  observation.). 
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-5.    Review  through  discussion  the  process  of  taking  models  to  explain  observations, 
and  of  revising  models  to  incorporate  further  observations,  as  shown  in  the  two 
drawing  modefs  of  the  solar  system.    Students  may  want  to  investigate  the  work 
of  scientists  such  as  Ptolemy,  Galileo)  artd  Copernicus  as  an  extension  of  the 
lesson.  I n  answering  the  Italicized  questions,  some  students  will  realize  that 
the  movement  of, the  Earth  had  to  be  considered  in  planning  the  course  of  any 
rocket  leaving  the  Earth. 

« 

6.  Conclude  the  lesson  by  discussjng  the  numbered  questions  with  the  class.  These 
should  help  to  extend  comprehension  of  mental  models. 

7.  '  After  the  lesson,  you  may  wish  to  make  the  .demonstration  materials  available, 

so  the  students  can  try  their  own  experiment.    Expect  a  great  deal  of  interest 
in  thi  s  model . 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  describe  mental  models  and 

explain  how  a  physical  model  can  be  developed  from  a  mental 
model . 

*****************************************^^ 

"  / 

DEVELOPMENT:    Lesson  Cluster  2A-1    What  Is  A  Model? 

Page  T-160/S-90    The  Hidden  You  (30  min.) 

PURPOSE:    To  develop  the  concept  of  a  model  by  discussing  the  concept  of  a  model  of 
hidden  interactions  in  systems. 


Language  Cards/Key  Signs 
system 
interaction 


"ADVANCE  PREPARATION:    Materials  -For  each  student:       .  * 

- 1  large  piece  of  I ight 
t  construction  paper 

-1  box  crayons  or  colored 
penc  i I s 

TEACHING  SUGGESTIONS: 

1.  Have  the  students  read  or  paraphrase  for  them  the  first  3  paragraphs  on  page  90. 
It  is  advisable  to  review  the  terms  system  and  interaction.    These  terms  may  be 
new  to  some  students. 

2.  Have  the  students  look  at  the  two  models  of  the  nervous  system.     Emphasize  that 
both  are  models,  even  though  one  is  more  realistic  than  the  other.    Ask  how  it^'s 
possible  for  the  same  system  or  object  to  have  more  than  one  model. 

3.  The  factory  model  of  the  nervous  system  will  probably  remind  students  of  tele-' 
vision  commercials  advertising  remedies  for  headaches  and  other  illnesses.  Such 
commercials  may  y/el I   influence  students'  drawings  in  answer  to  question  3.  Stu- 
dents^should  realize  the  value  of  models  in  the  study  of  systems,  because  systems 
cannot  always  be  studied  directly. 

4.  Use  the  numbered  questions  to  conclude  the  lesson,  and  to  help  the  students  ver- 
balize and  demonstrate  their  understanding  of  models.    Some  examples  are:  1)  how 
a  letter  gets?  to  you  from  a  friend,  2)  how  water  gets  to  or  from  the  sink  in  the 
room" or  drinking  fountain  in  the  hall,  or  3)  how  food  gets  to  your  tray  in  the 
cafeteria  after  being  unloaded  from* a  truck  at  your  school.    These  models  could 
be  drawn  on  the  blackboard. 
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ConcIu<5Tl>y  having  the  students  draw  a  hidden  system,  you  have  not  discussed,  on 
construction  paper.  , 

DE51PED  LEARNING, OUTCOME:    The  student  should  be  able  to  give  examples  of  how  models 
'  ✓  'can  demonstrate  hidden  interaction  in  systems. 

V  *  ' 

APPLICATION:? Yesson  Cluster  2A-1    What  Is  A  Model? 

J     Page  T-161/S-91    Designing  a  Chair  (30  min.)  , 

RPUPOSE:    To  apply  mode  I -maki ng  -concepts  to  designing  a  chair. 
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Language  Cards/K^y  Signs 

chair  , 

design 


^    ADVANCE  PREPARATION:    Materials  -For  each  student: 

*-1  large  piece  of  clay 
-10  strips  of  cardboard  or 
poster  board 

.  *lf  avai lable, students  may  use'medium  of  their  choice,  i.e.,  sticks,  wire,  paper, 
etc. 

Assemble  the  materials  for  makmg  drawing  and  physical 
models  of  chairs.    When  students  build  their  physical 
models,  they  will  show  great  differences  in  manipula-   ,  ( 
tive  abilities.    You  may  therefore  wish  to  offer  them 
*  a  choice  of  cardboard  or  clay  to  work  with.    The  card-  ^ 
board  entails  greater  complexity  and  difficulty.  Also, 

one  material  may  be  more  appropriate  than  the  other  foe  •  , 

a  given  student's  design.  ,  z 

TEACHING  SUGGESTIONS: 

1.  Have  the  students  read  or  paraphrase  for  them  page  91  down  to  the  numbered 
questions. 

2.  Have  the  students  pretend  to  be  chair  designers.    Encourage  them  to  think  of  a 
design  that  is  different  from  the  everyday  chair. 

3.  Guide  their  designing  by  asking  them  to  discuss  what  properties  are  essential 

to  any  chair.    Most  students  will  probably  mention  a  seat,   legs,  and  a  back, 

whereas  some,  may  point  out  that  the  only  essential  element  of  a  chair  is  that 

someone  can  sit  on  it. 
y-  > 

4.  Encourage  the  students  to  differentiate  between  features  common  to  all  chairs  and 
comfort  or  style  considerations.    This  will  help  to  reinforce  the  concept  that 
there  are  various  acceptably  models  for  tt>e  same' object. 

5.  Distribute  the  materials  and  let  the  students  work  on  their  models. 

6.  Conclude  the  lesson  by  discussing  the  numbered  questions  with  the  class. 

7.  Make  certain  that  the  chair  models  are  retained  in  the  classroom.    They  will  be 
needed  for  the  evaluation  lesson. 

•* 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  make  mental,  drawing,  and 

-      physical  models  for  a  simple  object. 
******************************************** 
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EVALUATION:    Lesson  Cluster  2A-1    What  Is  A  Model?  .  @ 

Page  T-162/S-92    The.  World  of  Models  (30  min.) 

PURPOSE:    To  evaluate  the  students'  preformance  in  relation  to  the  following  *  w 

objectives:  * 

1.  Identifying  ways  in  which. models  hefp  people  to  solve  problems. 

2.  Distinguishing  among  mental,  drawing'and  physical  models. 

3.  Recognizing  and  drawing  models  of  hidden  systems. 

ADVANCE  PREPARATION:    Materials  -For  each  student r  - 

-1  penci I 

-1  sheet  graph  paper* 
-3  sheets  drawf-ng  paper 
-1  box  colored  pencils 

-examples  of  chairsmade  in  the  previous  lesson 

TEACHING  SUGGESTIONS: 

1.  Have  the  students  read  or  paraphrase  for  them  each  question  on  page  92. 

2.  Distribute  the  materials  and  have  the  students  write  out  a'nswers  to  the  questions. 

3.  Go  over  the  student  responses  with  them  when  they  have  completed  their  work. 
You  may  wish  to- let  the  students  correct  their  own  papers  to  enable  them,  to 
evaluate  thei'r  progress. 

4.  Collect  the  papers  so  you  can  evaluate  each  individual's  progress.     If  a  student 
correctly  responds  to  most  of  the  questions,  you  may  assume  that  he  or  she  has 
demonstrated  the  objectives  for  the  cluster  and  is'  re^dy'to  go  on  to  the  next 
cluster. 

*****#***#**######*#*#****#*#**##**#************## *##*#*#*^ 
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Leve  lr  6  Un  i  t  2  Mode  I  s 
Part  A  The  Model  World,  Lesson  Cluster  2A-2 


A.    CLUSTER  OUTLINE 


Page  j 

Teaching  Strategies 

*  Lesson  Title 

Teaching  Time 
Suggested 

T-168 
T-170 

T-172 
T-173 
T-174 

Introduction 
Oeve lopment 

Deve 1 opment 
Appl ication 
Eva  1 uation 

The  Ideal  Model 
Properties  of  theAflea\ 
'Flying  Machtne  _  IT 
Making  Ideal  Models 
The  Ideal  Model  and  Time 
The  Ideal  in  Models 

30  min. 
45  min. 

30  min. 
30  min. 
30  min. 

NOTE:    All  lessons  should  be  used  -  no  options  as  to  choice  of  development  lessons. 
MATERIALS:*    See  list  on  page  T-165. 

FILHSTRIP  INFORMATION:    Ftlmstrip  Sets  XIV ,  Size,  Scale'and  Models,  and  XIX, 

Models,  are  appropriate  for  use  in  this  unit. 

INTRODUCTION:    2A-2    Ideal  Models 


Page  T-168/S-93-94    The  Ideal  Model  (30  min.) 

PURPOSE:    To  introduce  the  concept  of  ideal  models  and  to  distinguish  between  the 
Jdeal  and  the  practical . 


ADVANCE  PREPARATION:    Materials  -  For  each  student: 

-  1  sheet    of  lined  paper  t 
*                                    -  2  sheets  Of  unl tned 

paper 

-  5  penci I s ,  colored 
-. 1  penci I 

Background  Information  -  An  ideal  model  represents 
what  a  person .would  like  to  have  exist.     Ideal  models 
are  generally  impractical,* but  they  often  serve  a$ 
1      qoals  or  standards  for  real  oroducts%    The  sMdents' 

mental  models  for  chairs  they  built  in  the  last  cluster  wer&  ideal  models. 

TEACHING  SUGGESTIONS: 

1,     Introduce  the^econd  cluster  by  briefly  defining  ideal  models  as  representations 
of  what  a  person  would  I  ike  to  have  exist.    A  review  of  the  terms  product  and  pro- 
perties may  be  helpful.  *  ' 


Language  Cards/Key  Signs 
Ideal  Model 
pract lea  I 
properties 
bicycle 
product 

Identification  Cards 
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2.  # Have  the  students  read  or  paraphrase  for  them- page  93  about  the  properties  of 

ideal  models.    They  may  wish  to  write  down  the  answers  to  the  italicized  ques- 
tions. .  ' 

3.  Initiate  a  class  discussion  after  the  students  have  drawn  their  ideal  bike  models. 
By  hearing  their  classmates*  ideas  and  seeing  their  drawings,  students  should 
appreciate  the  diversity  of  opinions  even  on  such  a  familiar  object. 

4.  Have  the  students  read  or  paraphrase  for  them  page  94  and  discuss  the  need  to 
modify  ideal  properties  to  make  a  practical  model. 

5.  Explain  to  the  students  that  it  is  important  to  set  priorities  before  changing  an 
ideal  model.    A  manufacturer  decides  what  ideal  properties  are  most  desirable  in 
the  refcl  object.    A  bicycle  manufacturer  might  try  to  combine  strength  and  light- 
ness of  material  with  reasonable  production  costs.    The  designer  of  a  chajr  might 
rank  appearance  ahead  of  durability  or  economic  production.    The  use  of  the  real 
object,  git i  des  the  selection  of  ideal  properties. 

i 

6.  Close  the  lesson  by  using  the  numbered  questions  on  page  94  for  review  and  rein- 
forcement . 

^  DESIRED  LEA^NG  OUTCOME:    The  students  should  be  able  to  define  an  ideal  as  what' people 

would,  like  rather  than  what  is  practical ,  * 
\  ***************************************************************************** 


DEVELOPMENT:  *2A-2    Ideal  Models 


Page  T-170-171/S-95-96    Properties  of  the  Ideal  Flying  Machine  (45  mm.) 

PURPOSE:    To  develop  the  concept  of  an  ideal  model  by  having  students  design  an  ideal 
model  and  use  it  as  a  standard  to  test  real  models. 


ADVANCE  PREPARATION:   .Materials  -  For  each  student  have: 

f  -  3  sheets  of  paoer,  any 

s  ize 

-  3  paper  cl ips 

-  1  sheet  of  construction 

'  1  *  paoer  *  • 

-  1  ruler,  metric,  30  cm  , 

You  may  wish  to  build  and  test  both  planes  before 
cla^^y  If  you  d°  so,' save  your  models  so  that  you 
will  b^able  to  show  vthe  class  what  the  finished  pro- 
ducts should  look  like. 


Language  Cards/Key  Signs 

ai  rplane 

weight 

angle 

wing  size 

distance 

-Identification  Cards 


TEACHING  SUGGESTIONS: 

1.  Injtipduce  the  lesson  by  paraohrasing  and  discussing  each  section  on  page  95.  Discuss 
the  italicized  Questions  with  the  students.  Encourage  a  diversity  of  responses,  but 
reguire  the  students  to  justify  their  answers.  \ 


2*    Distribute  the  materials  for  the  lesson. 

3^.    Have  the  children  fold  the  paper  to  make  the  airplane  shown.    Stress  the  need  to 
make  the  "lines  straight,  and  suggest  .using  a  ruler  for  the  first  line  (if  desired) 
Circulate  white  the  children  are  working,  and  provide  assistance  as  needed. 
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4.  Caution  the  students  not  to  atm  their  airplanes  at  other  people,  as  they  might 
injure  someone's  eye.  o 

5.  Let  the  students  experiment  with  flying  their  airplanes.     If  the  models  are  launched 
with  their  noses  tilted  slightly  upward,  a  longer  more  level  flight  will  result. 
The  plane  will  also  fly  more  level  if  a  paper  clip  Is  attached  a  Itttle  less  than  ^ 
halfway  between  the  front  and  back.    Moving  the  clip  toward  the  front  will  cause  the 
plane  to  tip  forward/ whi  le  moving  it  bacRwill  cause  the  plane  to  tip  backward.. 

6?   Paraphrase  and  discuss  each  section  on  page  96  down  to  the  numbered  questions. 

7,    He  I d  the  students  to  build  the  second  model  (diagrammed  on  that  pageX. 

■8.'  Caution  them  once 'more  about  safety  before  permitting  them  to  test  their  new  air- 
craft. ,  1 

?4   Discuss  the  italicized  questions  with,  the  students. 

10.    Optional:    After  the  students  have  constructed  both,  planes,  you  may  want  to  have  - 
t-hem  use  construction  paper  to  make  heavier,  more  durable  planes  for  further'  ex- 
per! mentation.    You  might  also  want  to  test  the  planes  outdoors  or  in  the  gymnasium. 

1U    Conclude  the  lesson  by  having  the  class  discuss  the  numbered  questions  at  the  end 
of  page  96.    These  should  help  to  reinforce  the  main  ideas  of  the  lesson.  Write 
students  responses  on  board  so  that  a  comparison  can  be  made. 

D£S I  RED  LEARNING  OUTCOME:    The  students  should  be  able  to  design  an  ideal  model  air- 
plane and  use  it  as  a  standard  to  test  real  mode 
*,******************************^ 

-•DEVELOPMENT:    2A-2    Ideal  Models 

Page  T-192/S-97    Making  Ideal  Models  (30  min.) 

PURPOSE:.    To  developStie  concept  of  ansideal  modef  by  having  students  describe  the 
properties  of  an  ide4al  model  for  a  common  object. 


ADVANCE  PREPARATION:    Materials  -  J  stapler 

*  J  picture  of  a  hamb.urger 
painting 
potted  plant 
penci I 

^Optional 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 


hamburger 
oainting 
potted  plant 
penci I 

Identification^  Cards 

\ 


l   .Jntroduce  the  lesson  by  holding  up  a  stapler  for  the  u.     .  ^K-^+ 

'      class  to  see.    Explain  tfiaf  the  s+apler  is  not  ideal,,  because  no  physical  ob^ct 


is  ideal . 


?     Ask  the  class  what  changes  in  the  staoler  might  make  it  ideal.    Encourage  them  to 
use  imagination.    Perhaps  the  ideal  'stapler  would  never  jam,  would  never  run  out  of 
staples,  and  would  operate  By  an  electric  eye,  so  that  no  one  had  to  push.  it. 

,3.    Have  the  students  read  or  papaohrase  for  tSN  page  97,  dc^n  to  the  numbered  questions. 
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4. 


5. 


6. 


£LVT<  !lU?nI. ch^se'an.obJep+         list  his  or  her  suggestions  tor  the  idea!  * 
node  I  of  that  object.    Assist  students  who  are  having  difficulty.    Others  mighf 
include  -  teacher,  car,  notebook. 

.Next,  have  the  students  interview  one  another  about  the  properties  of  the  ideal 
object. 

When  all  the.  students  have  lists,  have  them  share  their  results.     If  you  wish,  you 
can  make  a  master  list  on  the  chalkboard  showing  all  the  properties  mentioned  for 
an  ideal  object,  for  example  a  liamburger.    Encourage  students  to  notice  contra- 
dictory properties;  for  example,  the/ ideal  hamburger  cannot  be  both  rare  and  - 
we  1 1 -done.  ' 

Use  the  numbered  questions  for  review  and  reinforcement. 


DESIRED  LEARNING  OUTCOME: 

an  iaeai  moaei  tor  a  common  object. 


The  students  should  be  able  to  describe  the  properties  of 
an  ideal  model  for  a  common  object, 


APPLICATION:    2A-2    Ideal  Models  r 

Page  T-173/S-98    The  Ideal  Model  and  Time  (30  min.J 
/  — — 

PURPOSE:    To  aoply  the  concept  of  ideal  models  to  models  developed  at  different  times, 
and  to  recognize  that  an  ideal  model  may  need  to  be  changed. 


Language  Cards/Ke^_  Signs 

properties 

Leonardo  de  Vinci 

Wi I  I iam  Henson 

1800 

J  900 

J  950 


identification  Cards 


TEACHING  SUGGESTIONS: 

1.  Paraphrase  and  discuss  all  of  page  98  witff  the  stu- 
dents including  the  numbered  auestions. 

2.  Ask  student^©  imagine  that  they  live  in  the  year 
1800.    What  is  the  ideal  vehicle  that  they  would  like 
to  own?    (probably  some  special  form  of  carriage)  Make 
sure  they  describe  an  ideal,  not  an  actuaf  vefTicle 
from  1800.  y 

3.  Now  ask  them  to  imagine  themselves  in  J9QQ,  just  when 
the  automobile  was  being  developed.  What  ideal  might 
the  earliest  car  designer  have  had? 

4.  Discuss  the  automobiles  of  today.    Have  they  achieved  the  ideal  standards  of  the 
1900  designers?    (in  respect  to  speed ,  -comfort ,  and  ease  of  operation,  they  probably 
have.)    What  might  be  today's  ideal  automobile?    (More  concern  for  safety,  qas 

mi leage, "and  so  forth.) 

5.  Ask  students  to  suggest  other  familiar  objects  for  which  the  ideal  model  has  prob- 
ably changed  over  time.    Possible  examples  are  Rouses',  cooking  methods,  lights,  and 
communication  tools. 


DES1 RED  LEARN  I NG  OUTCOME : 


The  students  should  *be  ahle  to  identlfy^^s  in  whi£h  ideal 

-models  have  changed  over  time  and  to  state  ^that  today's 

ideal  models  will  be  subject  to  chanqe  in  the  future. 
**********************************^ 

* 
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EVALUATION:    ttK-l    Ideal  Models  ^ 
Page*T-174/S-99    The  hdeal  in  Models  (3Q  min.i 

PURPOSE:    To  evaluate  the  -students'  performance  in  relation  to  the  following  objectives; 

1.  Identifying  properties  of  an  ideal  model* 

2.  Distinguishing  between  practical  and  impractical  properties  in  a  modal . 

3.  Identifying  properties  of  an  ideal  model  that  have  become  outdated* 

4.  Explaining  why  people  will  not  always  agree  about  what  constitutes  an 
*ideal  model  . 


AC^NCE  PREPARATION:    Materials  -  For  each  student: 

3  sheets  of  lined  paper 
1  penci I 

\  • 

TEACHING  SUGGESTIONS: 

1.  Have  the  students  turn  to  text  page  99* 

i 

2.  Review  the  instructions  with  the  students.    They  are  to  pick  those  letter  answers 
they  consider  appropriate. 

3.  Distribute  the  materials  and  have  the  students  write  out  their  answers.    Read  or 
paraphrase  each  question  to  the  students. 

4.  Go  over  the  students'  responses  with  them  when  they  have  completed  their  work.  You 
may  wish  to  let  the  students  correct  their  own  papers  to  enable  them  to  evaluate 

»  their  own  progress. 

5.  Collect  the  papers  so  you  can  evaluate  each  individual's  progress.     If  a  student 
correctly  responds  to  most  of  the  questions,  you  tnay  assume  that  he  or  she  has 
demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the  next  cluster 

********* ******************* ************^^ 


64  * 


Level  6  Unit  2  Models 
Part  A  The  Model  World.  Lesson  Cluster  2A-3 


A.    CLUSTER  OUTLINE 


Page 

Teaching  Strategies 

Lesson  Title  / 

Teaching  Time 
Suggested 

T-180 

Introduction 

Large  and  Small  Scale  Models 

<  

25  min. 

f-181 

Development 

Large  and  Smal 1  Scale 

35  m  i  n . 

T-182 

Application 

Drawing  to  Scale 

45  min. 

T-183 

Enrichment/Apol ication 

Make  a  Scale  Model  of  a  Room 

50  min. 

T-184 

Appl i cation 

Using  Scale  Models 

25  min. 

T-186 

Eval  ijation 

Inferring  Size  From  Scale 

35  min. 

Models 

NOTE: 

All  lessons  should  be  used 

-  no  ODtions  as ^o  chofce  of  development  lessons. 

B.  MATERIALS: 


Add  the  following  materials  to  the  list  on  page  T-]77: 
Bring  in  a  few  scale  models  for  tfte  class  to  examine.     If  any  of  your 
students  build  or  collect  scale  models  (airplanes,  trains,  or  the 
like),    you  might  ask  them  to  bring  in  one  or  more  to  show  their 
classmates.    The  models  that  the  students  bring  in  will  probably 
all  be  small  scale  (smaller  tfian  tfie  real  objects Try  to  obtain 
a  model  that  is  larger  than  the  real  object.    A  midel  of  a  one-celled 
animal  or  plant,  a  cell,  or  a  human  organ  are  all  large  scale  models 
that  might  be  available  In  school.    (Not  optional] 
glue 

scissors 

construction  paper 

meter  sticks  for  each.  2-3  students 


^Optional 

F \ LMSTR I P  INFORMATION: 


lUjmstrtp  Sets  XIV,  Size,  Scale  and  Models,  and  XIX, 
Models,  are  appropriate  for  use  in  this  unit. 


INTRODUCTION:    2A-3    Scale  Models 

Page  T-180/S-J00    Large  and  Small  Scale  Models  (25  min.) 

PURPOSE:    To  Introduce  the  concept  of  scale  and  scale  models.   


ADVANCE  PREPARATION:    Materials  -  Drawing  of *an  object  and 

^  "     the  rea  ^  object 

*  Picture  of  an,  oEJect  and 

the  peal  oEject 
-  models  of  an  object  and 
the  re'al  object 


Language  Cards/Key  Signs 
large  scale  models 
smal I  scale  model 
seal e  model s  s 
scale  (matched  to  st2e) 
scale  (balance) 
Identification  Cards 
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1  old  magazine  or  newspaper  with  pictures 
1  pal r  scissors 
1  glue  or  tape 

1  piece  of  construction  paper 
TEACHING  SUGGESTIONS: 

1.  Introduce  the  lesson  by  asking  the  students  whether  any  of  them  have  ever  built 
scale  models.     It  is  quite  likely  that  at  least  some  of  them  have  done  so.  Show 
and  have  students  dfscuss  two  of  the  following:  1)  Drawing  and  Real  Object,  2)  Pic- 

.    -hire  and  Real  Object,  3)  Model  and  Real  Object.    Bring  out  size  along  with  other 
differences.  • 

2.  Write  the  word  scale  on  tfie  chalkboard.    Explain  to  the  class  that  tbe  word  has 
several  different  meanings,  Including  a  device  for  determining  welgh-t,  as  well  as 
the  succession  of  musical  notes.    Ask.  ff  anyone  knows  what  is  meant  *by  scale  in  * 
the  term  scale  model.    If  not,  explatn  tfiat  in  a  scale  model  you  can  make  an 
accurate  comparison  in  size  between  every  part  of  the  model  and  every  part  of  the 
real  object. 

3.  Have  the  students  read  or  paraphrase  for  tbem  oage  JQQ  of  their  texts  down  to  tbe 
numbered  questions.    During  this  time  refer  back  to  examples  above. 

4.  Have  the  class  discuss  tbe  italicized  questions.    Ask  what  further  information  is 
necessary  before  they  can  tell  wfiat  size  the  animals  are.    Explain  that  these  photo- 
graphs can  be  considered  scale  models,  because  it  is  possible  to  make  an  accurate 
comparison  in  size  between  the  photogragh.  and  the  actual  animal.    But  first  it  is 
necessary  to  know  tbe  scale.    Emphasize  tfiat  knowing  tfie  scale  is  essential  for 
interpreting  scale  models, 

5.  Conclude  the  lesson  by  assigning  t&e  numbered  questions.    Let  students  work  in 
pairs  to  search  for  magazine  photographs  sfidwlng  scale  alnost  all  photos  are 
scale  models.    You  may  wfsfi.  students-  to  Bring  in  more  such,  photographs  as  a  home- 
work assignment.  * 

~% 

DESIRED  LEARNING  OUTCOME:    Tbe  students "shou I d  be  able  to  report  that  scale  models  may 

be  larger  or  smaller  than  the  originals,  and  that  one  needs*, 
to  know  the  scale  to  correctly  compare  the  model  with,  the  .  ' 
original . 

a* ****** *************************************************************************** ^ 

DEVELOPMENT:    2A-3    Scale  Models 

Paqe  T-181/S-10J    Large  and  Smal I  to  Scale  (35  mln.i 

PURPOSE:    To  develop  the  concept  of  scale  models  by  Saving  the  students  determine  the 
real  size  of  a  whale,  given  a  drawing  and  the  scale. 

r 

BACKGROUND  INFORMATION;  A  scale  model  may  be,  larger  or  smaller  than  the  original.  Or, 
the  model  and  the  original  may  &e  the  same  size.  The  comparison  is  given  in  the 
form  of  a  ratio  or  fraction.  If,  for  example,  the  scale  is  said  to  be  X  i,  that, 
means  fhat  all  dimensions  are  half  the  size  of  the  original.  If  the  scale  is  X  2, 
evanr-tttmension  in  the  model  Is  twice  tSe  size  of  the  original  .  An  X  J  ta  exactly 
the  same  size  as  the  original. 


For  each  student  - 


ADVANCE  PREPARATION:    Materials  -  enougfL  for  each  student 

-  30  cm  ruler 

-  sheet  of  paper 

TEACHING  SUGGESTIONS: 

J.    Remind  the  students  of  the  problems  they  had  In 
determining  tfie  size  of  the  animals  on  page  100. 

2.    Have  them  read  <3r  parapfirase  the  first  column  on  page 
10.1. 


3. 


4. 


Language  Car'ds/ Key  Sipns 
large  object  - 

smal I  scale  model 
smal I  object  - 

large  scale  model 

Identi f ication  Cards 


Explain  the  use  of  fractions  to  express  scale,  as  given  in  the  background  informa- 
tion.   You  may  wish,  to  give  several  examples  on  the  chalkboard,  using  stick  figures, 
For  instance,  you  could  dravr  a  stick  figure  20  cm  tall.    Ask  how  tall  a  scale  model 
of  that  figure  should  be,  if  the  scale  is  X  £.    Gd  tool   Be  sure  that  the  lengths 
of  the  arms  and  legs  are  also  half  as  long  as  The  original.    <You  might  wish  to 
point  out  that  if  the  height  is  reduced,  Eut  the  arjns  remain  the  same  length,  the 
new  drawing  \i  net  a  scale  model.    You  cannot  make  an  accurate  comparison  in-  size 
between  each  Dart  of  the  model  and  the  original.! 

Help  the  students  compute  the  lengtlLof  the  tadpoles  on  page  JQ0,  using  X|  as  the 
scale. 


5.  Have  the  students  read  or  paraphrase  the  rest  of  the  lesson.    (Convert  J80  cm  to 
1.8  or  almost  2  meters  for  students.  L 

6.  Tell'  them  to  follow  the  directions  in  italics  to  determine  the  lengths  of  the  two 
whales. 

7.  Whan  all  the  students  have  finished,  discuss  the  problems*  * 

8.  Conclude  the  lesson  fay  using  the  numbered  exercises  as  a  written  assignment. 

DESIRED  LEARNING  OUTCOME:    Given  a  drawing,  its  scale,  and  a  ruler,  the  students  should 

he  able  to  compute  the  actual  sizes  of  objects  in  drawings 

and  photos.  - 
*********************************************^ 


APPLICATION:    2A-3    Scale  Models 

Page  T-382/S-J02  Dravtirtg  tef  Scale  C45  rain.  I 

PDRP0SE:    To  aoply  the  principles  of  scale  toodels  to  making  large  and  small  scaje 

drawings  of  an  object.  , 


ADVANCE  PREPARATION:    Materials  -  enougtL  for  each!  student 

-  Appendix  P,  scale  grids 

-  30  cm  ruler 

Prepare  enough,  copies  of  Scale  SrLds,  Appendix  F,  page 
T-554,  for  each,  student  to  Save  one.      After  using 
the  prepared  form,  students  can  progress  to  roafung 
and  measuring  their  ow/i  grids,  as  described  Selow. 


-Language  Cards/K&y  Signs 
grid 

scale  drawing  ^ 
identification  Cards 


I 


TEACHING  SUGGESTIONS: 

1.  m  Introduce  the  lesson  by  askfng  the  class  for  suggestions  on  how  drawings  can  be 

enlarged  or  reduced  to  scale,. 

2.  Have  ?he  children  open  their  books  to  page  102*    Paraphrase  for  them  the  lesson 
down  to  the  numbered  questions. 

3.  Distribute  the  materials. 

4.  Go  over  the  instructions  for  making  the  grids.    Remind  students  that  a  comparatively 
simple  figure  will  be  easier  to  work  with  than  a  complex  one. 

5.  Circulate  while  the  students  work,  giving  assistance  and  encouragement  as  needed. 

6.  Conclude  the  lesson  by  discussing  the  numbered  questions.    Or  you  may  wish  to  have 
"students  write  their  answers  on  the  backs  of  grid  drawings. 

OES I  RED  LEARNING  OUTCOME:    The  students  should  be  able  to  make  large  and  small  scale 

drawings  of  simple  objects. 
******* ************************** **************************** a************************* 


ENR I CHMENT/ APPL I  CAT  I  ON :    2A-3    Scale  Models 

Page  T- 183    Making  a  Scale  Model    of  a  Room  (50  min.) 

PURPOSE :    To  apply  the  concept  of  a  scale  to  drawing  a  model  of  fa  roorn.^  This  lesson 
"does  not  appear  in  the  student  text.  P 

PREREQUISITES:    Ability  to  measure  in  inches  and  feet;  work  with  fractions  and  multiply. 


Language  Cards/Key  Signs 

bl uepri  nt 

house  plan 

sea  I e  node  I 

sea  I  e 

room  Dlan 

I  dent  i  f  1  cat  ion  Cards 


ADVANCE  PREPARATION:    Materials  -  Enough  for  each  student: 

^  -  si  mole  room  or  house  Dlan 

-  meter  stick 

-  sheet,  unl  i'ned  paper 

-  30  cm  ruler 

*\ 

If  possible,  obtain  a  set  of  blueprints  from  an 
.    architect  or  from  a  high-school  drafting  class.  Or 
make  copies  of  a  house  plan  from  a  magazine  or  news- 
paper, or  one  you  have  drawn  yourself. 

TEACHING  "SUGGESTIONS: 

1.    Show*the  class  the  blueprints  or  distribute  copies  of  a  house  plan.    Explain  that 
•these  are  examoles  of  scale  models.    Give  the  class  time  to  discuss  elementary 
features  of  the  plans,,  such  as  the  number  of  rooms,  number  of  doors  and  windows  in 
a  giVen  room,  and  so  on. 

7.    TeM  the  students  that  they  can  make  a  scale  model  of  the  room.    Ask  what  steps  they 
would  need  to  follow  (measuring  the  room;  deciding  what  objects  to  include;  drawing 
the  plan).    Remind  students  that  a  model  need  not  include  all  tha  features  of  the 
actual  object. 
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3.  Have  the  whole  class  (or  teams  of  2  or  3)  take  turns  measuring  the  room.    As  they 
do  so,  tRe  rest  of  the  class  can' suggest  what  features  should  be  measured.  When 
a  given  wall  has  been  measured, 'write  Hs%neasurement  on  a  piece  of  scrap  paper 
and  tape  it  to  that  walk    Do  the  same  for  doors, 'windows,  and  so  on.    Round  to  the 
nearest  whole  meter  for  convenience.    The  students  can  refer  to  these  measurement 
In  making  their  drawings. 

4.  Distribute  the  materials.     IT  tie  size  of  the  paper  will  determine  hoW  large  a  scale 
can'be  used . ) 

5.  Discuss  the  problem  of,  choosing  a  scale  with,  the  class.  .  If  necessary,  explain 
that  the  size  of  the  paDer  affects  the  decision.    To  see  whether  a  given  scale 
will  work,  take  the  longest  wall  measurement  and  convert  it  by  the  suggested  scalo; 
then  check  to  see  if  ft  will  fi-t  on  the  paper.     (.One  possible  scale  might  be  5  cm 
equal s  1  meter. ) 

6.  Let  the  students  draw  their  room  Dlans,    Remind  them  to  label  the  plans  with  the 
scale. 

DESIRED  LEARNING  OUTCOME:    The  students  should  he  ahle  to  make  and  read  single  scale 

drawings  of  rooms. 
*****##****##***********************^^ 

APPLICATION:    2A-3   Scale  Models- 

Page  T-184/S-JCL3    Using  Scale  Models  (25  min.l 

PURPOSE:    To  examine  applications  o'f  large  and  small  scale  models. 

BACKGROUND  INFORMATION:    Small  scale  models  are  usually  used  to  study  a  large  object 
or  complicated  system  wtthout  taking  the  time  or  gotng  to  the  expense  of  construc- 
ting th^  full-size  object  or  system.    Large  scal*e  models,  on  the  other  hand  permit 
close  examination  of  objects  and  systems  that 'otherwise  mtgh.t  be  too  small  to 
examine  v|ith  the.  naked  eye. 


ADVANCE  PREPARATION:  Materials 


TEACHING  SUGGESTIONS: 


Scale  models  of  a  variety 
of  objects  (toys,  animals, 
and  rpodels  of  objects 
large  and  smal I ) 


J.     Introduce  the  lesson  by  asking  the  students  to  shpw 
arvy  models  they  may  have  brought  in.'    Ask.  whether 
the  models  are  for  Dractical  purposes*  or  for  enjoys 
ment .  ^ 

2.    Have  the  class  refcd  or  paraphrase  for  the  students  the 
lesson  page  103.  KJ 

3..    Encourage  them  to  discuss  the  italicized  questions. 


Language  Cards/ Key  Signs 
large  scale  model 
sma 1 1  sea le  mode  I 
shopp  ing  center 
space  station 
integrated  ci  rcuit 
scale  model 
advantage 

Identification  Cards 


4.    Ask  students  to  thiak  of  other  cases  in  which  small  scale  models  might  be  useful, 
^ake  certain  that  the  class  understands  the  uses  of  small  sca»le  models  before 
going  on  to  page  104. 
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5.  Have  the  students  read  or  paraphrase  the  rest  of  the  lesson. 

6.  Conclude  the  lesson  by  discussing  the  numbered  questions  on  page  J04  for  reinforce- 
ment and  to  enseonfgfc  further  thinking. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  describe  some  uses  of  both 

large  and  small  scale  models. 
*************  *********************************************************** 


.EVALUATION:    2A-3    Scale  Models 


Page  T-186/S-105    Inferring  Size  from  Scale  Models  (35  min.) 

*  c 
PURPOSE:    To  evaluate  the  students'  performance  in  relation  to  the  following  objectives: 

1.  Using  scale  models  to  find  the  sizes  of  real  objects. 

2.  Solving  problems  with  the  aid  of  scale  models. 

j 

ADVANCE  PREPARATION:    Materials  enough,  for  each  student  -  30  cm  ruler  * 

-  1  pencil  \ 

-  2  sheets  lined  paper 


r 


TEACHING  SUGGESTIONS: 
1.    Have  .the  students  turn  to  page  105  and    redd  or  paraphrase  the  questions, 
,2.    Be  certain  that  the  students  understand  what  they  are  to  do. 


Distribute  the  materials  and  have  the  students  write  out  answers  to  the  problems. 
To  avoid  confusing  the  concept  roundoff  all  measurements  to  nearest  whole  centi- 
meter and  have  .students  report  answers  in  centimeters.    Therefore,  the  answers  are 
tul ip  -  5  cm  x  4  =  20  cm,    pine  -  2  x  950  *  1900  cm,    ostrich  -  3  x  60  =  180  cYn, 
aphid  2    t   4    =    i  cm,    Paramecium  -  3    f    180    =    3     cm,  housefly  -  2  f  3  » 
2/3  cm.         ^  180 

Go  over  the  students'  responses  with  them  when  they  have  completed  their  work.  You 
may  wish  to  let  the  students  correct  their  own  papers  to  enable  them  to  evaluate 
their  progress 


5.    Collect  the  papers  so  that  you  can  evalu- 
dent  correctly* responds  to  most  of  the  qu 
demonstrated  the  objectives  for  the  cluster 
cl uster. 

****************************************************** 


Ms  progress.     If  a  stu- 
Y  assume  that  he  or  she  has 
go  on  to  the 'next 

******************  ********** 


/ 
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Level  6   Unit  2  Models 
Part  A    The  Model  World.  Lesson  Cluster  2A-4 
A.    CLUSTER  OUTLINE: 


Page 

Teaching  Strategies 

Lesson  Title 

Teaching  Time 
Suggested 

T-192 

?  Introduction 

Spheres 

30  min. 

T-193 

Development 

Sphere  Throwing 

i         K  20  min* 

T-194 

Appl i cat  ion 

Spheres  and  Maps' 

40  min.  1 

T-196 

Apfj,!  i  cat  ion 

Solar  System  Model 

70  min. 

T-198 

Equation  * 

Sphere  Models 

35/nin. 

B.    MATERIALS:  *  Add  the  following  materials  to  the  list  "on  page  T-189: 
-1  or  more  globes  , 

-1  large  Mercator  map.  or  overlay  (see  page  T-557  for  overlay)  . 
*~1  segment  map  (see  page  T-194)  •  , 

-1  tangerine  or  orange  for  every  2-3  students 

-many  kinds  of  spherical  and  circular  objects  -  balls,  fruit,  buttons, 
coins,  e<te. 

-you  do  nor  need  chalk  and  compasses  list&S) 
^Optional 

FILMSTRIP  INFORMATION:   >i Imstrip  Sets,  XIV,  Size,Scale  and  Models,  and  XIX, 

Models,  are  appropriate  for  use  in  this  unit. 


INTRODUCTION:    Lesson  CI uster  2A-4    Models  of  Earth  and  Sky 
>  Page* T-192/S- 106    Spheres  (30  min.) 

PURPOSE:    To  introduce  the  globe  as  a  model  of  the  Earth. 

ADVANCE  PREPARATION:' 

Background  Information:    For  the  purposes  of  this  lesson, 
the  Earth  is  described  as  a  sphere.    However*  'n  reality 
the  Earth  is  not  perfectly  spherical.     It  is  flattened 
at  the  poles  and  is  not  quite  symmetrical r 

Materials  -1  ball,  any  size 

-1  paper  piate  or  cardboard  circle*  any  size 

TEACHING  SUGGESTIONS: 

1.  Show  the  class  the  ball  and  ask. what  shape  it  is  (most 
students  will  say  round).    Show/the  students  a  paper  - 
plate  and  ask  about  its  shape  fround).    Explain  that 
there  is  a  special  term  to  describe  th6  ball's  shape. 
The  ball  is  called  a  sphere. 

2.  Have  th,e  students  read  or  paraphrase  for  tKUm  the  lesson  on  page  106, ■•down"  to, 


Language  Cards/Key  Signs 
round 
sphere 

shape  , 
North  Pole  / 
South  Pole 
spherical 
globe 

Identification  Cards 
bal  I 
plate 
globe 


AC 


753 


71 


but  not  including  the  numbered  questions. 


3.',  Show  the  olass  the  globe,  and  let  the  students  come  up  and  locate  the  North  and 
South  Poles, 


4.    Let  the  students  find  the  routes  that -the  italicized  questions  a's 


L  for. 


5.  Write  the  words  globe,  sphfl*e,  and  spherical  on  the  chalkboard,  and  discuss  their 
meanings  with  the  class, 

*  '  r 

6.  Conclude  the  lesson  by  discussing  the^iumbered  questions, 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  describe  a  globe  as  a  model 

1   of  the  Earth  and  identify  the  Earth  as  a  sphere, 
******************************************** 

DEVELOPMENT:    Lesson  Cluster  2A-4    Models  of  Earth,  and  Sky 
Page  T-193/S-107    Sphere  Throwing  (20  min,) 

PURPOSE:    To  show  that  spherical  objects  can  be  represented  by  flat  models  (photo- 
graphs). 


Language  Cards/Key  Signs 

sphere 

c  i  re  I  e 

spherical 

largest 

sma I  I  est 

Identification  Cards 
(Names  of  spherical  and 
mt  ci  rcular  objects) 


ADVANCE  PREPARATION:  Materials  -a  variety  of  spherical 

objects,  balls,  fruit,  etc, 
-a  variety  of  circular  ob- 
jects -  buttons,  coins,  etc. 

0 

TEACHING  SUGGESTIONS:  "  *  ' 

1,  Introduce  the  lesson  by  asking  the  stbdents  to  name  as 
many  examples  of  spheres  as  they  can, 

2,  Have  the  students  read  or  paraphrase  the  first  column 
on  page  107.  * 

3,  Ask  the  students  to  look  at  the  pictures  of  the  spheres  on  page  107, 

4,  Ask  whether  these  objects  still  look  like  spheres.    Show  the  students  examples 
of  real  spheres  and  circles.     Is  it  always  possible,  from  a  photograph,  to  tell 
the  difference  between  something  that  is  spherical  and  something  that  is  round 
but  flat?    (no)    Lead  students  to  conclude  that  there  is  a  problem  in  showing  a 
spherical  object  on  a  flat  surface,  such  as  a  photograph, 

5,  Have  the  students  discuss  the  numbered  questions.    Ask  students  whether  all  the 
objects  shown  on  the  page  are  depicted  in  the  same  scale  (no).    Encourage  students 
to  use  the  term  scale  in  their  answers.    Which  objects  are  shown  in  the  largest 
scale?    (ball  or  orange.)    Which  in  the  smallest  scale?    (earth)    Encourage  a 
variety  of  answers  to  the  second  quest  Tons, 

6,  Conclude  the  lesson  by  having  students  exp lore <thei r  environment  (in  or  out  of 
doors)  and  list- 5  spherical  and  5  round  items.    Discuss  lists  in  class, 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  state  that  spheres  can  be 

,  *         represented  by  flat  models, 
*************************************************************************************** 
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APPLICATION:    Lesson  Cluster  2A-4   Models  of  Earth  and  Sky 

Page  T-194/S-108    Spheres  and  Maps  (40  ml  a.) 

i 

PURPOSE:    To  apply  thg  concept  that  a  mod^  represents  a  real  object,  and  to  introduce 
the  uses  of  different  models  of  the  Earth. 

-  m  ADVANCE  PREPARATION: 

Background  Information:    Whenever  a4  flat  map  is  made 
from  a  globe,  distortions  take  place.    The  amount  of 
f distortion  varies  from  place  to  place  on  the  map, 
*•    depending  -on  the  type  of  projection  used.$  On  a  flat 
map  or  Mercator  projection,  the  map  is  most  accurate 
along  .the  equator,  and  most  distorted  near  the  North 
and  South  Poles,    The  torn  map  or  segment-type  map 
pictured  on  page  108  of *the  students  text  incorporates 
the  greatest  distortion  in  'the  water  areas,  thereby 
being  more  accurate  in  depicting  the  relative  sizes 
and  shapes  of  the  land  areas.*  While  the  Mercator  pro- 
jection is  quite  distorted  in  the  land  areas,  it*  is 
nevertheless  useful  for  navigation  at  sea. 
r 

Materials  -enough  for  groups  of  2  or  3: 
-1  tangerine  or  orange 
-1  globe 

-1  -  large  Mercator  map  (can  make  overlay  of  page 
-t  segment  map  (optional) 

TEACHING  SUGGESTIONS: 

s  . 

1.  Have  the*  students  read  or  paraphrase  for  them  the  first  two  pirapraphs  on  page  108. 
Let  them  discuss  the  problem  of  how  to  make  a  flat  map  from  a  Nround  surface. 

2.  Distribute  the  oranges. -Pee I  an  orange  in  large  sections  of  rjnd  to  demonstrate 
to  students.    Have  them  do  it  and  lay  the  peel  flat  on  their  desks. 

3.  Have  the  class  read  the  rest  of  the  first  column  on  page  108.^ 

4.  Let  the  students  finish  riding  the  lesson. 

5.  Discuss  the  italicized  questions  with  the  class.     (Refer  to  the  Background  Infor- 
mation).   Use  large  rhaps  and  globes  in  room  when  referring  to  these  models* - 

6.  Discuss  with  the  students  the  answers  to  the  numbered  questions.     It  will  be  a 
good  conclusion  to  the  lesson,  and  wi  II  permit  them  to  formulate  their  own  thoughts 

*  on  the  subject. 

DESIRE&  LEARNING  OUTCOME:    The  students  should  be  able  to  explain  thaj  models  of  the 

Earth  are  often  quite  different  from  the  ifarth  itself  in 

scale  and  appearance,  and  yet  these  models  still  are  useful. 
************************************************^ 


Language  Cards/Key  Signs 
'g lobe 
f I  at  map 
torn  map 
map 

stretched 

-Identification  Cards 
f I  at  map 
torrr  map 
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APPLICATION:    Lesson  Cluster  2A-4    Models  of  Earthed  Sky 

Page  T-196/S-11Q    Solar  System  Model  (70  min.) 

PURPOSE:    To  apply  the  concept  of  scale  to  models  of  the  solar  system  and  to  demon- 
strate features  that  a  useful  model  of  the  solar  system  should  Include. 


ADVANCE  PREPARATION:  Materials  -for  each  group  of  2-3  stu- 
dents h 

* 

-3  sheets,  unlined  paper 
-3  pairs  scissors 
1         ,    -1  meter  stick 

-For  whole  class: 

-1  reconstructed  chart  on 

page  1 1 1 
-1  (or  4  small)  sheets  of 
yellow  construction  paper 
66  cm  on  a  side 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 

scale 

planet 

solar  system 
scale  model 
(Planet  names) 

Identification  Cards 
(Names  for  all  planets)? 
66  centimeters 
24  meters 
42  meters 
60  meters 
70  meters 


1.  Introduce  the  lesson  by  having  the  students  look  at  the 
model  of  the  solar  system  on  pages  110  and  111  in  their 
text. 

2.  Have  the  students  read  or  paraphrase  for  them  page  110.    Discuss  the  questions  with 
them.    Point  out  that  the  distances  between  the  planets  are  actually  far,  far 
greater  than  the  sizes  of  the  planets.     In  fact,  the  solar  system  consists  pri-  _ 
marily  of  empty  space. 

**  *  * 

3.  Paraphrase  page  110  down  to  the  numbered  questions.    Have  students  trace  the 
various  placets  out  of  the  book.    Cut  them  out  and  write  names  on  them.  While 
you  draw  a  sun  circle  66-cm  in  diameter  on  yellow  construction  paper,  cut  out 
the  sun.    When  the  class  decides  that  Mercury  cannot  fit  in  the  room  move  into 
the  hall.    When  the  hail  cannot  fit  Venus  or  Earth  go  outside.    Try  to  construct 
using  meter  sticks,  the  solar  system  out  to  Mars.  Have  students  hold  up  the  exact 
scale  sizes  of  the  sun,  Mercury,  Venus,  Earth,  Moon  and  Mars  at  their  exact  sdale 
distances.    For  your  information  this  scale  is  i.5  billion  of  actual  size.  This 
experience  should  stimulate  discussion  on  just  how  vast  the  real  distances  are 
when  compared  to  the  sizes  of  the  planets,  and  it  is  that  appreciation  that  is 
really  the  purpose  of  this  lesson. 

4.  You  may  be  surpVised  to  see  Uranus  pictured  with  rings,  but  as  far  as  we  know  now, 
there  are  at  N east  five  rings  around  that  planet. 

5.  Have  the  students  examine  the  reconstructed  chart  (overlay,  blackboard,  poster- 
board)  on  page  111.    They  should  be  astonished  at  the  distances  of  the  outermost  * 
planets.    Disouss  those  relative  distances  with  them. 

6Sn  Conclude  the  lesson  by  discussmg  the  numbered  questions  with  the  class. 

"DESIRED  -LEARNING  OUTCOME :    The  students  should  be  able  to  describe  the  great  distances 

in  the  solar  system  compared  to  the  sizes  of  the  planets. 
*******#***#*************************^^ 
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^EVALUATION:    Lesso/i  Cluster  2A-4   Models  of  Earth  and  Skv 
Page  T-198/S-112    Space  Models  (35  mlrf.) 

PURPOSE:    To  evaluate  the  students1  performance  In  relation  to  the  following 
objectives: 

1.  Comparing  map  and  globe  models  of  a  spherical  object, 

2.  Choosing  the  correct  scale  for  a  map  of  an  area  of  known  size, 

3.  Interpreting  data  about  the  solar  system  presented  In  a  model, 

ADVANCE  PREPARATION;    Materials  -for  each  student: 

• 1  penc 1 1 

-1  sheet,  lined  paper 

For  whole  group: 
-1  model,  imaginary  planet  Cdrawn  on  white  batl). 

TEACHING  SUGGESTIONS: 


1.  Have  the  students  turn  to  pageS  M2  and  113  in  their  text  and  read  or  "paraphrase 

the  lesson.    Make  a  model  of  the  Imaginary  planet  on  a  white  ball.    Draw  lines 

in  magic  marker.  Show. the  class  the  two  sides.  Have  them  refer  to  the  pictures- 
on  page  1J2.  ; 

2.  Be  certain" that  J-he  students,  understand  what  they  are  to  do. 

3.  Distribute  the  materials  and  Kave  the  students  prepare  written  answers  to  the 
questions.    The  answer  to  question  2  should  be  the  meter  scale,  not  the  kilometer 

-    sea  I  e-.  — -  \ •  -         —     . .    -  -  "  +■  ■ 

4.  Go  over  the  students'  responses*  when  4hey  have  completed  their  work.    You  may 
wish  to  let  the  students  correct  their- own  papers  to  enable  them  to  evaluate 
their  progress. 

5.  Collect  the  papers  so  that  you  can  evaluate  each-Individual fs  progress.   -If  a 
student  correctly  responds  to  most  of  the  questions,  you  may  assume  that  he  or 
she  has  demonstrated  the  objectives  for  the  cluster  and  Is  ready  to  go  on  to  the 
next  cluster. 

****************************^ 


Level  S   Unit  2,  Models 


Part  B   Models  of  Systems ,  Lesson  Cluster  2B-1 
A.j   CLUSTER  OUTLINE: 


ray  o 

1  OOvl  1  1  1  N     J  1  1  O  1      j  '  "  *^ 

1  AQQr>n  TI  +  Ip 

 v£  

Teaching  Time 

^unns^t  sri 

T-206 
T-207 
T-208 
T-209 
T-210 
T-212 

Introduction 

Development 

Development 

Application 

AppI ication 

Evaluation 

Explaining  Evid^rce  of  Interaction 

Hidden  Inj^patfuons 

A  Model  of  Interaction  - 

A  Scoot  System  \ 

Make  Your  Own  Scoot*  Sysi™f 

"Selecting  Models  of  System* 

20  min. 
45  min. 
35  min. 
35  min. 
50  min. 
40  min. 

NOTE: 

^\ 

All  lessons  should  be  used  -  no  options  to  choice  of  Development  lesson. 

B.'    MATERIALS:    Add  the<*fo  1  lowing  to  the  list  on  page  T-203: 
-1  large  piece  of  construction  paper 
-1  set  food  dye  colors 
-8  clear  cups  or  beakers  - 
•  -1  thermal  ditto  master  for  rectangle  ditto  sheet 
-2  different  shaped  fruits  (banana,  orange) 
-4  different  coins  * 

FILMSTRIP  INFORMATION:    Fi  Imstrip  Sets  XIV,  Size,   Scale  and  Models,  and  XIX, 

Models,  are  appropriate  for  use  in  this  unit. 

INTRODUCTION:    Lesson  Cluster  2B-1    Models  of  interaction 

Page  T-206/S-115    Exploring  Evidence  of  Interaction  (20  min J 

PURPOSE:    To  review  the  concepts  of  system  and  evidence  of  interaction  and  to  intro- 
duce models  of  systems. 

Language  Cards/Key  Signs 
evidence  of  interaction 
system 
i  nteract ion 


rolling.    Nothing  is  missing  in  between.    Using  your 
finger  to  flip^a  light  switch,  however,  does  not  produce 
light.    Hidden  things  must  happen  in  between. 

Mater ia I s-for  each  student: 

-1  newspaper  or  magazjne  with  pictures 
-1  pai  r  scissors 
For  whole  group:  ^ 
-1  Jarge  piece  construction  paper 
-1  tape  or  gl ue 
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ADVANCE  PREPARATION: 

Background  Information;  A  hidden  system  exists  if  an 
action  does  nol\directly  account  for  an  effect.  Wfyen 
one  pushes  a  ba\l,  for  instance,  the  ball  rolls.  The 
action  of  pushing  creates  the  effect  of  the  ball's 


TEACHING  SUGGESTIONS: 


\ 


1.  Introduce  the  lesson  by  paraphrasing  for  the  students  the  first  column  on  page  115. 

2.  Us^  Language  Card  for  the  words  system  and  Interaction  and  discuss  their  meanings 
with  the  class.  * 

3.  Discuss  the  italicized  question  with  the  class. 

4.  Have  the  students  suggest  systems  that  operate  within  the  classroom.    Which  of 
those  systems  are'liidden?    What  is  the  evidence  that  such  a^system  exists? 

5.  Conclude  the  lesson  by  assigning  the  numbered  questions  for  groups  of  2  to  be  done 
during  class  time.    Conclude  lesson  by  having  students  showing  and  discussing  their 
pictures  of  Interactions. 


DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  infer  interaction  among 

objects  in  a  systeffl^by  observing  evidence  of  that  inter- 
action. - 

#********************************^ 

'  *°  * 

DEVELOPMENT:    Lesson  Cluster  2B-1    Models  of  Interaction 

Page  T-207/S^116    Hidden  Interactions  (45  min.)  4 

PURPOSE:    To  develop  the  concept'that  observation  can  lead  to  an  explanation  (model) 
of  a  hidden  interaction. 


ADVANCE  PREPARATION: 

Background  Information:     It  will  be  helpful  if  the  stu- 
dents as  well  as  the  teacher. Jiavet access  to  a  color- 
mixing  chart.     If  one  is  not  readily  available,  however, 
the  following  information  should  suffice.    When  mixing 
^paints  or  inks,  red  and  blue  make  purple;  red  and  yej  low 
make  orange;  yellow  and  blue  make  green;  red,  yellow, 
and  blue  make  brown. 

Materials  -Enough  for  each  student: 
- 1  penci I 

-1  sheet  un lined  paper 

For  whole^  class: 
-]  set  of  food ,  dyes 
-8  clear  cups  or  beakers 


Language  Cards/Key  Signs 
red 

ye  I  I ow 

green 

blue 

food  dye  , 

interaction 

system 


TEACHING  SUGGESTIONS: 

1.  Introduce  the  lesson  by  having  the  students  look  at  the  photograph  on  page, 116. 
Duplicate  the  colors  in  the  picture  with  food  dyes  in  beakers  or  glasses  as  a 

v    demonstration.    Draw  a  diagram  showing  the  "hidden  pipes11  from  each  container 
\going  down  to  the  green  water  cup.    Continue  your  demonstration  by  showing  the 
/results  of  .-mixing  y-b,  y-r,  r-b,  r-y-b  waters. 

2.  Ask  the  class  what  they    think  '^happening  in  the  picfures. 

31    Have  the  students  read  or  paraphrase  for  them-  the  J'esson  on  page  116  down  to  the 
.italicized  questions.  »       *    -  -  o 


4.  *  Have  the  students    discuss  the  italicized  questions. 

5.  Let  the  students  draw  models  to  explain  the  hidden  interaction.    Then  allow  time 
, for  -di scussldn  and  explanation  of  the  solution.    Allow  the  students  to  perfqrm  1 

mix  of  their  own  as  loag  as  the  colored  water  Ibs*s%  , 

,  *  / 

6.  Use  the  numbered  questions  for  di^cussior>^   Make  certain^that  the  students  are 
famailar  with  the  color-mixing  comb ina1^c^Efc( see  Background  Information). 


uldae 


DESIRED  LEARNING  OUTCOME:,    The  students  should^e  able  to  describe  models  of  hidden 

interactions  after  observing  the  evidence. 
*********^**************************#***^ 

* 

DEVELOPMENT:    Lesson  Cluster  28- L  Models  of  Interaction 

Page  T-208/$^117    A  Model  of  Interaction  (35  min.) 

/  /        "  5  • 

PURPOSE:    To  develop*  the  'coj^ept  that  models  of  systems  can  be  designed  to  achieve 
specified  re^uli^. 

ADVANCE  PREPARATION:'  .MetJ'rlals  -For  each  student: 

/      \^~'  penci  I 

-1  sheet  un lined  paper 
For  Whole  Class: 
>       -20-30  different  sized  balls 
s         "  v  i  n  a  box 

/  -1  large  cardboard  box  (to 

y'  t  cut  holes  in  to,  sift-ball^)  balls. 

^  -2  different  shaped  fruits  fruits 

-4  different  coins  coins 


Language  Cards/Kgy  Signs 

evidence  of  interaction 

property 

i  nteract  ion 

system 

Identification  Cards 


TEACHING  SUGGESTIONS: 

1.  Ask  the  students  to  read  or  paraphrase  for  them  the  first  column  on  page  117. 

2.  Encourage  them  to  discuss  possible  ways  of  designing  such  a  system.    Show  the  class 
the  box  of  different  sized  balls.  *  ' 

3*.    Paraphrase  the  italicized  questions  in  the  second  column  on  page  177.    Use  these 

„  .  'questions  to  channel  the  discussion  into  more  specific  areas*.  * 

*  *■ 

4.    Distribute  the  materials  and  let  the  students  begin  drawing  models  of  their  sys- 
tems.   Circulate  and  give  encouragement  and  assistance  as  needed.    Encourage  as 
diverse  a  set  of  responses  as  your  class  can  achieve:  t£e  more  alternative  models, 
the  better.  '  .  m 


the  students  discuss  how  the  objects  iff' their  model  systems  interact. 


6.    Cc  iclude  the  lesson  by  having  the  students  respond  to  the  numbered  questions  orv 
peije  117.    Show  the  f raits  and  coins.  f 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  Wle  to  design  and  draw  models  of 

sorting  systems.  / 
*****************************************^^ 
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APPLICATION:    Lesson  Cl^ster*2B-1    Models  of  Interaction 
Page  T-209/S-118    A  Scoot  System  (35  mi  nJ 

PURPOSE:    To  apply  the  concept  of  hidden  Interact fon  in  a  system. 


Language-  Cands/Key  Signs 
hidden  interaction 
draw  the  system 
spoot  system 
Interaction 
system 

hidden  *  - 

1  dent i f  ication  Cards 
scoot  box  \ 
marble 
shoebox 
cover 


/ 


ADVANCE  PREPARATION:  Materia  Is, -for  each  student: 

-*1  sheet  un  lined  paper 
-1  pencil 

-2  cardboard  strips  (30  cm  x 
5  cm) 
*  -1  pair  sci ssors 
.-1  rol  I  tape 
-1  marble 

-2  shoe  boxes  with  covers 

You  wi I  I  need  to  prepare  a  scoot  system  for  demonstra- 
tion purposes.    Collect  the  set  of  materials  above. 
Cut  holes  in  the  top  and  end  of  the  box  as  shown  on  ^ 
^       pages  -118  and  119  of  the  student  text.    These  holes 
\.    should  be  about  5  cm  square,  but  they  can  be  srpaller 
or  larger.    The  strip  of  cardboard  may  be  cut  into^ 
smaller  pieces  before  being  taped  inside  the  box.  One 
end  of  each  strip  should  be  taped*  to  a  side  of  the  box 
to  keep  the  strip  upright  when  the  marble  hits  it. 

,  Before  sealing  the  box,  prop  a  pencil  under  the  "intake"  end,  and  try  ro  I  I  i  ncj^the 

marble  "through  several  trmes,  just  to  makers-are  it  works.'  You  might  look  at 

some  of  the  arrangements  on  student  page  121  if  you  are  having  trouble  finding  ^ 
a  good  location  for  your  cardboard. 

TEACHING  SUGGESTIONS: 

1.  Introduce  the  lesson  by  showing  the  class  your  scoot  system,  with  the  lid  taped 
closed.  * 

2.  Run  the  marble  through  it  several  times.  K 

3.  Paraphrase  the  lesson  on  page  118  down  to  the  numbered  questions.    Show  the  parts 
as  they  are  described  but  do  not  open  the  box.     Show  the  inside  of  the  empty 
se^gnd  box  artd  strip.  *  * 

*  i 

4.  Distribute  drawing  materials. 

5.  Conclude  the  lesson  by  having  the  class  respond  to  the  numbered  questions  on  page 
118.    Discyss  results.  -Open  yogr  mystery  box  at  the  end. 

DESIRED  LEARNHNG  OUTCOME:    The  students  should  be  able  to  describe  the  models  of  the  1 

•  *  .  '  *         hidden' interaction  in  a  scoot  system. 

***************************^ 
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APPLICATION:    Lesson  Cluster  2B-1    Models  of  Interaction 

Page  T-210/S-1 19-120    Make  Your  Own  Scoot  System  (50  min.) 

PURPOSE:    To  apply  the  concept  of  hidden  interaction    by  .designing  a  model  for  a  sys- 
tem that  produces  >a  hidden  interaction. 


ADVANCE  PREPARATION:    Materials  for  every  2  students: 

-1  pencl I 

-2  cardboard  strips  (30  cm  x  5  cm) 
-1  pair  scissors 
~  -  *    *  -\  rol f  tape  .  - 

•  ■  *-1  marb le     «    .  *>  r„ 

-2  shoeboxes  with* covers 
-2  sheets,  rectangles  for  drawing 
system  of  interaction  (see  master 
to  make  thermal  ditto)^ 

TEACHING  SUGGESTIONS:.  — 


Language  Cards/Key  Signs 

rectangle 

s  lant 

system 

evidertcfe  of  interaction 
interact  ion 

I  dent U  i cat  Ion  Cards 
marb I e 

cardboard  box      *~  I 
shoebox 


1.  Have  the  students  read  or  paraphrase  for  them  page  119  of  their  text.  Di-stribute* 
the  rectangle  ditto  sheets  and  pencils. 

2.  Ask  whether  there  are  any  questions  about  what  they  are  supposed  to  do  with  the 
ditto  sheet.    Make  sure  that  they  realize  that  they  are  to  design  their  own  scoot 
systems.  * 

a 

3».*J)i vide  the  class,  Jntojjroups  of  _two_  and ,.whi  le  the  students  are  designing  their 
systems,  distribute -the  rest. of  the  materials  to  the  groups. 

4.  Direct  the  students  on  how  to  build  their  scoot  systems.     (See  Advance  Prepara- 
tion* of  page  T-209.)  *  Be  certain  to  caution  them  to  cut  away  the  p^ri  ,of  the  box 
that  bends  up  to  form  the*side  (at  the  out  hole),  or  else  the  marble  m$y  not  come 

out  of  the  box.  /  * 

> 

5.  Circulate  and  assist  any  students  who  may* need  help,  while  encouraging  the  others. 

6.  When  the  scoo*f  systems  are  ready,  *have  the  students  read  or  paraphrase  for  them 
page  120  down  to  the  numbered  questions,  * 

*  •*  * 

7.  Wave  the  students  exchange""  scoot  systems,  and  see  whether  they  can  deduce  the 
/arrangement  of  the  cardbbard  within  these  di fferent, systems.  4  Have  them  draw  dia- 
grams on  the  rectangle  ditto* sheet, 

8.  >    Encourage  the  students  in  each  group  to  discuss  thai  r  thoughts  with  other  members 

of  the  gr$up.  .  -\ 

9.  .Once  have  finished  their  diagrams,  have  them  open  ihi  boxes  and  see  if  their 
dgdtjctidrrs  were  correct.  •  a 

f  ' 

10.  Conclude  *the  lesson  by  having  the  students  answer  the  numbered  quest  ions pand  dis- 
-cuss  the  results.    Draw  answers  on  the  rectangle  ditto  sheet. 

*  to  * 

DE3 1  RED"  LEARNING  OUTCOME f   The  students* should  be  able  to  build  scoot  systems  that 

I    yield  the* desired  hidden  interactions. 
********** ************************** *** *^** ********** **********^****** ***************** 


EVALUATION:    Lesson  Cluster  2B-1    Models  of  Interaction 

Page  T-212/S-121-122    Selecting. Model s  of  Systems  (40  min.) 

PURPOSE:    To  evaluate  the  students  *  performance  in^^relation  to  the  following 
.objectives:  '  7 

-1,     Identifying  a  model  of  a/. system  that  yiehJs  g^specif  led  result. 

2.  Pefining  a  system  as  being  made  up  of  object^  that  interact. 

3.  Drawing  a  model  that  explains  a  specified  inter*artion. 

ADVANCE  PREPARATION:    Materials  -for  every  student: 

-1  penci I  ^ 
-1  scoot  ^system  on  each  desk 
-1  sheet  un  lined  paper 

TEACHING  SUGGESTIONS:.  m  . 

1.  Have  the  students  turn  to  pages  121  and  122  of  their  text  and  read  through,  para- 
'  phras^j  the  questions. 

2.  Be 'certain  that  the  students  understand  what  they  are  to  do. 

3.  Distribute  paper,  pencils  and  boxes  and  have  the  students  answer  the  questions. 

The  boxe^  will  help  students  vi sua  I i ze  interactions. 

< 

4.  Go  ovet-  the  students'  responses  wrth  them  when  they  have  completed  their  work. 
You  may  wish  to  let  the  students  correct  their  own  papers- to  enable  them  to 
evaluate  their  progress.  ♦ 

5.  Collect  the  papers  so- that  you  can  evaluate  each  individuals  progress.     If  a 
student  correctly  responds  to  most  of  the  quest  ions, ■ you  may  assume  that  he  or 
she  has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to 
the  next  cluster.  k    *  , 

******************* ************************************ ********************************* 
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}     Level  6  Unit  2  Models. 
Part  B  Models  of  Systems,  Lesson  Cluster  2B-2 
A.    CLUSTER  OUTLINE 


Page 


Teaching  Strategies 


Lesson  Title 


Teaching  Time 
Suggested 


T- 

•218 

Introduction 

T-220 

Development 

T- 

■221 

Development 

T- 

■222 

App 1 i cat  ion 

T- 

■223 

Enrichment 

T- 

■224 

Eval uation 

Dinosaurs 

Using  Clues 

(flues  From  the  Past 

Models  of  the  Past 

Time  Capsules 

toctels  of  the  Present 


50  min. 

*35  min. 

25  min. 

35  min. 

35  min, 

35  min. 


NOTJE:    Options  -  you  may  or  may  not  wish  to  do  Using  Clues. 


B.  MATERIALS: 


Add  the  following  materials  to  the  I ist  on'page  t-215 

-  1  thermal  ditto  master  for  dinosaur*  bones  sheet 

-  scissors  for  each  child 
1  sheet  unlined  paper 

-  1  bottle  glue 

-  1  I arge  box  *  " 

Secure  board  games,  one  for  every  two  stu^nts;  for  firstjesson 
in  cluster  2B-3  page  T-231.  •  » 


FILMSTRIP  INFORMATION: 


Filmstrip  Sets,  XIV,  Size,  Scale  and  Models  and  XIX, 
Models,  are  appropriate  for  use  in  th4s  unit. 


INTRODUCTION:    2B-2    Models  of  Past  and  Present 

Page  T-218/S- 123-124  Dinosaurs  C50  min J 

RJRPOSE:    To  introduce  the  concept  of  models  of  the  past. 

<AD Y Afc|C E . 8R5PARAT  i ON -%  ^  Ma t e r  i  a. [ s  -  enough^  for  each  student 

-  1  dinosauf  bones  sheet 
(see  next  page) 

-  1  pair  scissors 

-  1  sheet  unlined  paper 
r  1  bottle  glue 


Language  Cards/Key  Signs 
i  nf  ererice 
paleontologist 
fossi  I, 

fos£i I ized  bones 

model 

skeleton 

Identification  Cards 
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Background  Information  -  Almost  all  our  information  about  the  past  is  presented  in 
the  form  of  models  -  theories  based  on  inferences  from  the  evidence.     In  this  re- 
spect, past  interactions  are  another  form  of  hidden  interaction,  because  events  in 
the  p^ast  cannot  be  observed  directly.    Scholars  who  deal  with  the  pas^    -  archeoio- 
gistsi  paleontologists,  geologists,  historians,  and  Others  -  use  model's  as  part  of 
their  everyday  work*    These  models  are  rarely  complete  or  final.   %For  example, 
we  often  present  students  with  descriptions  of  dinosaurs  as  if  we  really  knew 
exactly  what  dinosaurs  looked  like.    These  descriptions,  however,  are  really  re- 
constructions of  what  dinosaurs  might  have  looked  like,  based  on  their  skeletal 
remains.    An  important  concept  to  p'resent  to  your  class  is  the  tentat i veness  of 
inferences  from  the  past.    Even  more  than  most  models,  models  from  the  past  offer 
chances  for  error  and  misrepresentation.    For  mofe  on,  dinosaurs  refer  to  page  T~94. 

TEACHING  SUGGESTIONS; 

1.  Introduce  the  lesson  by  asking  whether  anybody  Ah  the  class  passed  a  dinosaur  while* 
on  the  way  to  schoal  this  morning.    Ask  them  why  not.    Let  the  students  discuss  any 
facts  they  know  about  dinosaurs  for  a  few  minutes. 

2.  Pass  out  materials  and  tell  the  students  the  bones  sheet  shows  how  a  paleontologist 
recently  found  a  group  of  bones  laying  on  the  groundr  (in  the  state  of  Utah).  Ask 
the  students  to  cut  out  the  bones  and  see  if  they  can  create  the  animal  skeleton 

as  it  looked  before  the  animal  «died.    Circulate  among  the  students  asking  them  why 
they  put  the  bones  together  the  way  they  dj*d.    Dq  not, provide  a  right  answer. 
Allow  different  students  to  give  reasons  for  their  various  final  patterns.  During 
the  discussior>  introduce  the  words  paleontologist,  fossil,  and  inference.  Infer- 
ence is  the  most  difficult  to  grasp.     It  may  help  to  use  the  analogy  of  a  detec- 
tive reasoning  from  evidence' as  theyiust  performed  with  the  bones  sheet  to  illu- 
strate the  concept  of  i nference. 

3.  Paraphrase  the  content  of  pages  123  and  the  first  paragraph  on  page  124.  Point 
out  fossil  evidence  in  the  picture  on  page  123.    Skip  the  2nd  and  3rd  paragraphs 
on  page  124  dealing  with  cold-bloodedness.  % 

4.  Remind  the  class  that  fossilized  bones  form  most  of  the  physical  evidence  about 
dinosaurs.  "What  Darts  of  our  model  about  dinosaurs  can  we  be  most  sure  of  from 
this  evidence"?'   (physfcal  size;  number  of  limbs;  diet  -  from  teeth)    What,  aspects 
of  dinosaur  life  do  we  know  least  about?    (any  part  not  related  to  skeletal  struc- 
ture; warm  or  cold  bloodedness;  type  of  skin;  and  especially  all  types  of  behavior) 

5.  Conclude  the  lesson  by  having  the  students  answer  the  numbered  questions  at  the 

•    bottom  of  page  124.  ,  ,  -  * 

DESIRED  LEARNING  OUTCOME;    The  students  should  be  able  to  state  that  mode U  of  dino-  9 

saurs  are  based  on  inferences  from  different  sources  of 
i  nformat ion. 

********** ****************************************************************************  / 

DEVELOPMENT:    2B-2    Mbdel's  of  Past  and  Present 

•  Page  T-220/S-.125-  Using  Clues  (35  mjn.) 

PURPOSE:    To  develop  the  concept  of  making  models  from  inferences.         .  \ 


0 
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ADVANCE  PREPARATION: 


TEACHING  SUGGESTIONS: 


Materials  -  enough  for  each  student 
7  1  sheet  of  lined  paper 
-  1  pencil 


>  * 


1. 

2. 
3. 
4. 


*  Introduce  the  lesson  by  asking  the  class  to  discuss 
what  kinds  of  clues-  paleontologists  use  to  make  models 
of  dinosaurs. 


Language  Cards/Key  Signs 

system 

inference 

interact 


Identi f  ication^Cards. 


Discuss  with  the  class  the  kinds  of  inferences  that  the  sc-ientists  must  make. 

Have  the  students  read  the  lesson  page  125  down  to  the  numbered  questions. 

Paraph rase ^ and  ask  class  to  discuss  all  three  italicized  questions  to  each, picture, 
one  at  a  tinfe.a  Encourage  a  diversity  of  responses.  *" 


Ask  the  Stents  to  discuss  some  of  the  things, they  cannot  tell  from  e3ch  picture 
(for  example,  what  kind  of  dog  might  belong  in  the  third  picture?).    Accept  all 
reasonable  responses.  *  7 

?  * 

6.    Conclude  the  lesson  by  having  the  students  answer  the  numbered  questions.  However, 
change  the  /irst  question  by  suggesting  a -system -to  the  students,,  an  unfamiliar 
real  ^system  fn  your  classroom  would  be  best.    Display  the  part£.    HaVe  the  class*  ♦ 
list  all  the  objects  of  this  unfamiliar  system.    Conclude  with  discussion  of  ques- 
tion 2.  ^  ■ 

«» 

DESIRED.  LEARNING  OUTCOME:    The  students  should  be  able  to  develop' node  Is  of  interactions 

(from  inferences  and  clues.         ^  1  * 
****************************.******^ 


DEVELOPMENT; 


2B-2    Models  of  Past  and  Present 
Page  T-221/S-126    Clues  From  the 


Past 


PURPOSE:    To  develop  th£  concept  of  making  mQdels  from  Inferences  base^  On  objects 
-  from  the  past.  ^  ,  -  s 


ADVANCE  PREPARATION:    Materials  -  nonexr 


rstf  i  ca" 


Background  ^Information  -  Like  paleontologists,  arche- 
ologists  construct  rpodels  of  .the  past.   'While  paleon- 
tologists study  ancient  forms  of  life,  archeoJogi sts 
deal  with  past  civilizations.     In  some  respects,  both 
fields  use  the*  same  methods.    For  example,,  stratigraphy 
the  concept  that  the  bottom  layer  in  a  deposit  is  ordi- 
narily the  oldest  -  is  important  to  both  paleontolo- 
gists and^  archeologists.    So  is  association  -  the  group- 
ings in  which  bones  and  artifacts  are  "found.    You  may  wish  to  explain  tcfthe  stu- 
dents, when  they  have  finished  the  lesson,  that  an  archeologi^st  would  seldom  oon^ 
sider  an  object  like  the  carving  fn  isolation.    He  or  she  would  wan*tl  to  estabLisV 
what  items  had  been  found  in  the  same  vdeposit,  and  what'fjnds  had  been  made  tr\  de- 
posits above  and  below. that^  layer,     [f  possible,  the  archeologist  would  also'want** 
to  study  similar  carvings  found"  in  other  locations.' 


Language  Cards/key  Sjgns 


archeologist  * 
carving 
pyramid  t 
too  I  S  J 

■s  '  ■ 

I  dent-frf  i  cat  ion  Cards 
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TEACHING  SUGGESTIONS: 


J. 


Introduce  tjie  lesson  by  asking  the  students  to  read  or  paraphrase  for  them  page 
J 26  dowQ  to  the  numbered  questions .  \ 


2.  Have  the  class  look  at  the  picture  of  the  carving*  *  ' 

3.  Start  a  di scuss ion (of  the  italicized  questions  on  page  126. 

•  < 

*>  • 

4*    Ask  the  students  what  it  might  be  safe  to  infer,  and  What  it  might  not  be  safe^lo 
infer.    This  should  stimulate  some  critical  thinking. 

5^   Ask  the  students  what  they  might  be  a6le  to  infer  if  they  suddenly  came  upon  the 
pyramids.  -    »  *  • 

0 

6.    Conclude  the  lesson  by  having  the  students  discuss  the  numbered  questions  at  the 
bottom  of  page  126.  * 

DESIRED  LEARNING  OUTCOME;    The  students  should  be  able  to  make ^inferences  about  the 
.   ■  skills  and  lifestyles  of  the'people  'who  made  the  ancient 

carvings. 
********************************^ 

t 

,  APPLICATION:    2B-2    Models  of  Past  and  Present  '  m  s 

Page  T-222/S- 127    Models  of  the  Past  (35  min.) 

PURPOSE:    To  apply  the  concept  of  making  inferences  to  building  a  general  model  of  a 
past  system* 


ADVANCE  PREPARATION:    Materials  -  none. 
TEACHING  SUGGESTIONS: 

1.  Introduce  the  lesson  by  asking  the  class  to  think  of 
.  three  articles  that  might  go  together  to  give  a 

m    picture  of  what  their  lives  are  like*    Tell  them  to 
suppose  that  a  space  traveler  landed  on  Earth  and 
wanted  to  f md  out  about  the  culture  of  a  twentieth- 
century  sixth  grader.    What  articles  would  best'con- 
vey  that  impression?  \ 

2.  Have  the  class  read  the  lesson  page  127* 

Discuss  the  italicized  questions  with  the  students. * 


Language  Cards/Key  Signs 


on^rope 

&urand  i  ng  i  ron  » 
a  wagon  wheel 
some  bones 
auto  tire 
i  nference 

evidence  .    .  > 

observations 

mode  I 

objects 

Identification  Cards 


4.  Ask  the  class  whether  the  artifacts  that  they  left  for 
the  space  traveler  would  give  a  more  realistic  or  a  less  realistic  impression  than 
the  articles^  in  the  photographs  on  page  127.    Have  them  explain  their  responses** 

5.  Conclude. the  lesson  by  discussing  or  assigning  the  numbered  questions  at  fhe  bot-» 
torn  of  page  127. 

'DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  build  a, general  model  of  a 

past  system. 

************* ***************** ************************* ******************************* 

♦ 
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APPLICATION/ENRICHMENT: 


2B-2    Modejs jof .Past  and  Present 
Page  T-223    Time  Capsules  (35  fflin.) 


PURPOSE:    To' strengthen  awareness  of  the,  tentative  nature  of  models  based  on  inference. 
This  lesson  does,  not  appear  in  the  student  tex"fc.  *   . 


ADVANCE  PREPARATION:  Materials  -  1  large  box 
TEACHING  SUGGESTIONS: 


language  Cards/Key  Signs 
time  capsule 
a  basebal I  bat 
al  ien 

a  long  playing  recprd 
a  scarf  * 
model 

I  <jejit  i  f  ?  cat  ion  Cards 
a  time  capsule 
(objects  in  time  capsule) 


4. 


6. 


Introduce  the  lesson  by  asking  the  Glass  to  suppose 
that  aliens  landed  on  Earth  and  discovered  only  a  base- 
ball bat,  a  long-playing  record,  and  a  scarf.  What 
conclusions  do  you  think  they  might  draw?  Encourage 
a  wide  variety  of  answers.    After  the  class- is  through 
dTscussing  their  opinions,  suggest  that  the  aliens 
might  conclude  that  the  scarf  is  an  -article  of  ctothing, 
probably  worn  about  the  waist.    The  record  might  be 
a  «hat,  thfe  hole  in  middle  indicating  that  people  hrave 
spikes  on  the  tops  of  their  heads.    The  bat  might  be  a 
war.club'.  * 

Ask  the  students  whether.they  think  the  above  is  a  fair  appraisal  of  Earth  I  lie.*; 

*  *       *  *  . 

Ask  the  class  how  they  would  go  about  assuring  th-at  *a  future  generation  might  be 
able  to  get  a  realistic  model  of  what  life  is  like  on  Earth  at  present.  Encourage 
a'  variety  of  responses,  C** 

Have  the  students  tfy  to  separate  today's  life  into  major  categories  such  as 
-technology,  entertainment,  dress,  the  arts,  government.    What  would  they  leave 
from  each  area  if  they  were  assembling  a  time  capsule  to  be  opened  in  the  fu£urp? 

TeM  the  class  that  previous  generations  have  buried  time  capsules  meant  to  be 
opened  in  the  future. 

*.i  * 
\ 

You  inay  wish  to  conclude  the  lesson  fc>y  assigning  the  students  the.  task' of  creating 
a  ti^e  capsule  by  bringing  in  one  aVHcle  to  be  put  in  a  box  (time  capsjjle).  The 
ti me  ;papsule  might  be  exchanged  with  another  class  or  saved  in  an  obvious  place" 


and  ityened  I  atejv  by  the  same  class  at-the  end  of  the  year, 
tfie  qqx  form  an  adequate  model  of  what  we  are? 


Does  the  contents  of 


DES I  RED  LEARffi  NG  OUTCOME : 
\ 


The.students  should  be'able  t©  report  that  inferences  made 
from  incomplete  data  are  tentative. 


EVALUATION:    2B-2    Models  of  Past  and  Present  ^  m 

Page  T-224/S- 128    Models  of  the  Present  (35  min.) 

* 

PURPOSE:    To  evaluate  the  students'  performance  in  relation  to  the  following  objectives: 

1.  Developing  a  model  for  a  system  involving  certain-objects. 

2.  Developing  a  model  of  a  person  who  might  use  a  certain  collection  of 
objects. 

3.  Inferring" a  model  of  a  past 'event  by  observing  evidence  Ln  the  present. 
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ADVANCE  PREPARATION:    Materials  -  for  each  si udent m 

-  1  sheet,  unfined  paper 


A  pencfl  ' 

*  for  1st  lesson  in  next  cluster  ask  students  to 
bring  in  a  board 'game.     If.  students  report  they 
have  noQe,  secure  one  game  for  every  2  students 
from  another  source. 


TEACHING' SUGGEST  IONS: 


l±     1.    Have  the  students  turn  to    text  page  128' and  read  or  paraphrase  for  them  through 
the  lesson.  f  , 

2.    Be  certain  the  students  understand  what  they  are  to  do. 

3^  Distribute  paper  and  pencils  arfd  have  the  students  write  their  responses.  - 

4.    -Go  over  the  students'  responses  when  they  have  finished  their  work,    ^ou  may  wish 
to  let  the  students  correct  their  own  papers  to  enable  them  to  evaluate  their 
progress. 

,    5.    Collect  the  papers  so  you  can  evaluate  each  individuals  progress.     If  a  student 
correctly  responds  to  most  of  the  questions,  you  may  assume  that  he  or  she  has 
demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the  next 
c I  us  te r • 
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v     '  '    Level  6    Unit  2  Models 

PartB    Models  of' Systems,  Lesson 'C I uster  2B-3 
A.    CLUSTER,  OUTLINE:  ' 


Page 

'  Teaching  Strategies  ' 

4                                                               *       »  *\ 

Lesson  Tifle  ' 

Teach  i  ng  T  i  me 
Suggested 

T-2301 
T-231 
T-232 

T-235 
T-236 

Introduction/     *  * 

Enrichment 

Development 

(2  lessons)  f 

Appl i cat  ion 

Evaluation  * 

Learning  From,  Models  and 
Games  as  S  rmu  lat  ion.  Model  s 
Litterbug 

,A  Simulation  Model  4* 
a  Model's  Everywhere 

50  min.  ^ 

50+56  or 
100  min,  ■ 
45  min.  x 
30  min.  . 

NOTE:    Lesson  1  and  2  are  combined  Into  one  lesson.    Lesson  3*1  s  split  into  two  lessons 

B.    MATERIALS:    Add' the^ f ol 1 owi ng  to  the  list  on  page  T-227: 

'-ask  students  to  bring  in  (or  obtain  a  few  yourself)  board  games  to 
<       *  be  used  in  lessons  1  and  3S"n  the  .Cluster 

-make  copies  pf  p|ay*monfey  in  appendix  G  for  Lesson  2. 

FILMSTRIP  1 NfORMAT 1 QN :  -Fiimstrip  Sets  XIV,  Size,  Scsie  and  Models,  and  XIX,  % 

m  Models,  are  appropriate  for  use  in  this  unit.* 

INTRODUCTION: 


Lesson  Cluster  2B-3  ^Simulation  Mode4^ 


Page . T-230-23 1 /S- 1 29- 1 30 


Learning  from  Models>and  Games  as  Simulation 
Model s  (50  min. )  . . 


PURPOSE:    To  introduce  the  concept  of  simulation  models.    Part  .of  this  lesson  does  not 
'  appear  in  the  student  text.        r  ,  -  .  « 


Language  Cands/Key  Signs 
simulation  ~ 
Simulation  Model  ' 
a  board  game' 

Identification  Cards 
(Board  game  names)'' 


ADVANCE  PREPARATION:  ;  '  « 

Background  Informatipn:    Simul-a+icm  models  help  pilots 
f|y, aircraft  and  astronauts  guide  spaceships.  Such* 
models  also  enable  scientists  to  study  processes  and 
improve  upon  tfcem  before  testing  the  processes  tall 
scale.    A  simulation  model  may.  start  out  as  a  very  poor, 
model,  bfut  then  be  improved  over  and  over  again  until 
it  becomes  an  excellent  model1.  'The  closer  'a  simulation 
model       to  reality,  the  better  the  model   is.  Simula- 
tion models  are  designed  to  include  many  of  the  inter- 
actions* of  the' actual  system,  but  need  not  have  aM  the' 
**  system's  prpperties. 

;    Materials  -f-of  each  group:  '   •  ,  v 

-1  sheet  pined  paper  and  1. pencil  * 
^        .-1  board  game  (students -have  brought  from  home'-  make  sure  to' initial 
pieces  to  prevent  their  being  lost)  * 

For  most  classes  the  use  of  only  one  type  of  board  game, (Checkers) 
•   .        might  prove  more  successful  than  many. 

J  ' 
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TEACHING  SUGGESTIONS: 

1.  Introduce  the  ifesson  by  asking  the  students  whether  they  are  familiar  with  any 
games  that  Ifnitate  real-life  si'tudtions. 

2.  Show  the  Language  Card  for  the  word  simulation*    Tell  'the  class  that  a  model  that 
imitates  real-life  situations  is  called  a  simulation  model* 

3.  Have  the  class  rSad  or  paraphrase  for  them*  the""  f  i  rst  two  paragraphs  on  page  129* 

1.  H)ivide  the  class  rnto  groups  -  two  students 'for  each  game  available.    Have  them 

look  over  the  game.  %  ■  ✓ 

2.  Inform  the  students  that  they  are  going  to  evaluate  each  garpe  as  a  simulation 
model.  , 

3.  ■  Write  the  following  question  on  the  chalkboard:. 

What  real-life  situation  might  your  game  model  be  like? 

4.  Ask  them'  to  respond  to  this  questions.    Acce'pt  all  answers. 

t,     5.    Paraphrase  the  rest  of  the  first  column  on  page  129  and  discuss  the  italicized 
question  with  the  class. 

6.*  Discuss  the  numbered  quesfions  on  pag'e  129  to  reinforce  and  extend  the  students1 
thinking  on  the  subject  of  simulation  models. 

-7.    Write  the  following  questions  on  the  blackboard:  ' 

How  does  yoyr  game  differ  from  the  real  situation?    Hdw  could  your  game 'be 
improved  to  better  resemble^tl^  situation  that  it  models? 

8.  Instruct  each  group  to  discuss  each  question.     If  time  permits,  they  may  .wish  to 
play  one  or  more  rounds  of  the  garpe  before  they  answer  these  questions.  While 
the  students  are  working,  circulate  and  give  ass^tance  as  required.     (This  gr*oup 
activity  may  be  deleted.    Proceed  to  9.)  '  t 

9.  '  .Conclude  thfe  lesson  by  discussing  the  questions  with  the  whole  group. 

DESIRED  LEARNING  OUTCOME:.  The  students -shou.l d  be  able  to  s'tate  that  simulation  models 

are  l-i  ke  real-life  systems  in  many  ways,  and  are  useful 
ti  for  studying  actual  systems •  ^  *  « 

The  students  should  be  able- to  evaluate  the  accuracy  of  | 
simulatian  model  and  suggest  improvements  totmake  the  moflel. 
more-  rea  I  i  st  i  c .       (J  "  * 

******** 


> 
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DEVELOPMENT:    Lesson  CI uster  2B-3*  Simulation  Models 

Page  T-232/S- 1 30- 1 3 1    Litterbug  (50  min.  for' each  lesion) 

PURPOSE:    To  develop  the  conce^h  of  simulation  models  by  ^ving  the  students  work 
with  a  simulation  game.. 


ADVANCE  PREPARATION:    Materials  -for  each  group: 
*  •  -2-3  penci  I  s 

-1  piece  unlined  paper,  as 
large  as  possi  ble 
f  -6  small  index  cards,  cut 

in  hal f  (12  p  ieces) 
-1  30  cm  ruler 
-2-3  scissors 
'  -3  copies  play  money, 

appendix  G  of  Teacher  text 

Sketch  a  rough  copy  of  the  Litterbug  gameboard  on  the 
blackboard.    The  class  should  be -divided  Into  groups 
of  two  or  three  students,  each  group  developing  and 
playing  one  game  of  Litterbug.    Of  course,  the  number 
of  cards  that  each  group  uses  wfJ1  vary,  depending 
upon  how  complex  each  group's,  game  becomes.     It  is 
therefore  a  good  idea  to  keep  some  cards  in  reserve. 

TEACHING  SUGGESTION:     (2  lessons  are  suggested)  ^ 

F  i  rst  Lesson 


LanquSge  Cards/Key  Signs 

Pena I ty  card 

Reward  card 

Litterbug  Game 

Simulation  Model 

sLmu I  at  ion 

players 

gameboard 

p lay  money 

I ittering 

anti-l ittering 

envi  ronment 

rea I  - 1 i  f e 

Identification  Cards 
(same  as  above) 


1. 

2. 
3. 


Introduce  the  lesson  by  telling  the  students  that  they  are  going  to,help  invent 
a  game  during  this  lesson. 

Divide  the  class  into  groups  of  two  or  three  students  each. 

w  » 

Paraphrase  the  jesson  on  page  130,  .stopping  at  theVappropr late  times  to  discuss 
questions.    Have  tha  students  look  at  the  copy  of  tfie  gameboard  sketched  on  the 
blackboard.    Have  them  look  carefully  at  the  gameboard  and  cards  pictured  on  page 
130-131. 

v. » 

4.    Explain  that  the  gameboard  shown,  as  well  as  the  reward  and  penalty  cards  on  page 
130.  is  only  a  sample.    The  students  will  need  to  make  additional  reward  and  penalty 
cards.    They  can  also  make  changes  in  the  gameboard,  using  or  replacing  items  as 
they  wish.  ^The  number' of ''squares  can  be  changed,  too. 

Di  stribute  thle  materials. 

6.    Have  the  students,  cut  out  a  supply  of  the  play  money  from  Appendix  G. 


7.  Let  each  student  make  a  playing  piece  from  one  of-Tfte  index  cards, -and  label  it 
with  a  name  or  picture. 

8.  Havfe  the  students  make  copies  of  the  reward  and  penalty  cards  on  the  index  card 
ha  I ves.  4  .  •  L<  , 

9.  Have  the  students  play  the  game.    The  gameboard  iq  the  book  may  be  used  first. 
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.Later  the  students  can  draw  a  modified  gameboard  on  the  large  paper.    When  the 
students  have  played^one  game  or  enough  to  get  into  ±he  nature'of  tbe  gamey  .have 
them  reread  page  130  and  make  at  least  one  change  before  ,they  play  the  game 
again.     (Add  a  penalty  or  reward  card,  change  the  gameboard  or  change  the  rules,) 

.  . 

10.  Circulate  and  give  assistance  where  nSefled.    Have  them  play  additional  games 
Chang  ing*  something  each  time.  *  .  • 

it 

11.  End  the  lesson  by  telling  the  students  the  next  lesson  they  #i I  I  continue    to  use 
the  game*    Collect- them  so  they  can  further  refine  them  in  the  next  lesson. 

Next  Lesson 

12.  Pass  back  the  Litterbug  games.  . 

* 

13.  Begin  the  lesson  by  having  each  group  explain  and  show  their  game,  the  changes 
they  made  and  whether  they  liked  the  results. 

14.  Paraphrase  page  132.    Ask  the  students  to  discuss  each  part,  the  italicized 
questions  and  the  numbered  questions.    Refer  back  to  the  actual  game  as ^much  as 

t    possible.    Have  students  suggest  ways  of  changing  the  game  to  make  it  more  rea I . 

15.  Collect  the  games  so  that  the  students  may  try  playing  again  and  further  refining 
thei  r  model's."  .  %  '  * 

DESIRED  LEARNING  OjJJCOME:    The  students  should  be  able  to  modify  a  simulation-model  to 

make  it  a  closer  approximation  of  a  real-life  situation. 
************************************************************* *******************^ 

APPLICATION:    Lesson  Cluster  2B-3    Simulation  Models 

Page  T-235/S-133    A  Simulation  Model   (45  min.) 

PURPOSE:    To  apply  the  concept  of  ' s i rrfu"! at i On  models  to  product  testing.  A 


Language  Cards/Key  Signs 


4 

Simulation  Model 
cone 

magaz  i  ne 
test 


ADVANCE  PREPARATION:     *  .  " 

Background  Information:    Many  organization  ■*»  magazines, 
consumer  test  groups, *-and  federal  and  state  agencies  - 
test  automobiles  to  compare  their  low-speed  and  'high- 
speed handling  characteristics.    The  simulation  model 
they  use  is  a  series  of  rubber  or  plastic  cones  that 
represent  obstacles  that  must  be  avoided.    The  top 
speed  at  which  the  vehicle  successfully  negotiates 
the  course  is  used  as  the  measure  of  its  manueverabi  I i ty . 

The  reason  for  use  of  the  cone  simulation  model  should  be  apparent.    A  car 
that  fails  to  negotiate  the  course  will  not  sustain  any  damage  from  hitting  a 
Aplastic  cone.    Second,  hitting  a  cone  does  not  present  a  threat  of  injury  to 

the  driver  of  the  test  vehicle.  v 

i 

TEACHING  SUGGESTIONS: 

1.  Introduce  the  lesson  by  having  the  students  read  or  paraphrase  for  them  page  133 
*as  far  as  the  numbered  questions. 

N  • 

2.  Have  the  class  discuss  the  italicized  questions. 


3.  Ask  the  students  why  they  think  that  cones  are  used  instead  of  real  •  cars- and 
other  obstacles/  They  should  realize  the  danger  in  using  real  obstacl es4 and  cars, 
as  well  asvthe  cost  in  property  damage.  ,  * 

4.  ,Ask  the  students  how  they  would  develop  a  simulation  model  to  test'  the  brakes  - 

(etc. )  on  a  car. 
•        *      *  A  \ 

5.  Conclude  the  lesson  by  having  the  students  dfsouss  the  numbered  questions  at  the 
%     end  of  f>age  133.  . 

6.  for  the  Enrichment  thaf'fojlows  this  lesson,  the  students  could  play  additional 
games  with  changes  in  Litterbug  or  return  to  page  T-231  and  investigate  other 
games  in  and  changes  which  could  be  made  in  them. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  describe  how  simu-lat-ion 

*  models  are  applied  to  the  testing  of  products, 

************************************** *************!********.** *************************  . 

EVALUATION:    Lesso^i  Cluster  2B-3    Simulation  Models  "  *  • 


0 


Page  T-236/S-134    Models  Everywhere  (30  min.) 


PURPOSE:    To  evaluate-the  students1  performance  in  relation  to  the  following 
y  ,  objectives: 

1.  Ide/itifying  ways  in  which  games  are  simulation  models  for  real-life 
situations. 

2.  Listing  ways  to  make  a  specified  situation  model  realistic. 


ADVANCE  PREPARATION:    Materials  -enough  for  each  student: 
*  *  -  -1  penci I 

^  -1  piece  lined  paper 

TEACHING  SUGGESTIONS: 

1.    Paraphrase  page -134  down  to  and  including  question  4 
(delete  questions  5  and  6). 


Language  Cards/Key  Signs 
model 

Simu |at ion  Model 

game 

simulate 

checkers 

pieces 


2.  Be  certain  that  the  students  understand  what  they  are  to  do. 

3.  Distribute  the  materials  and  have  the  students  read  and  answer  t«he  questions. 

4.  Go  over  the  students1  responses  with  them  when/ they  harve<  comp  leted  their  work. 
You  may  wish 'to  let  1"he  students  correct  their^own  papers  to  enable  them  to 
evaluate  tftei  r  ^progress  <  '  ^ 

5.  Collect  the  papers  so,  that  you  can  evaluate  ea^T^sjndi  vidua  I  's'progress.  ,  If  a 
student  responds  correctly  to  most  of  the>quest ionsV  you  may  assume  that  he  or  she 
has'  demonstrated  the  objectives  for  the  cluster  and  rs  ready  to  go  on  to  the 

next  c  I  uster.- 

******************************************************************************************* 

\ 
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Level  6  Unit  2  Models 
Part  C  Using  Models,.  Lesson  Cluster  20-1 


— H 

Page 

Teaching  Strategies 

Lesson  Title 

v  Teaching  Time 
Suggested 

T-242  • 
T-244 

T-246 
T-248  ; 

T-249 

•  *s 

Introduction 
'  Deve lopment 

Deve lopment " 
App 1 icSt ion 

Evaluation  v 

/  ' 

Weather  Symbols 

Recording  Your  Own  Weather 

Weather.Map  Models* 
Youf  Weather  Predictions 

Predicting  From  Weather 
Map  Models 

*  50  mm. 
50  min. 
over  3  days 
25-35  min. 
50  min. 
over  2  days 

35  min. 

B.    MATERIALS:    V\dd  the  foMowing  to  the  list  on  page  T-239: 

-  5  strips  of  posterboard  20  cm  x  60  cm  / 

-  1  set  colored  pencils  or  felt  pens 

FILMSTRIP  INFORMATION:    Filmstrip  Sets  XIV,  Size,  Scale  and  Models,  and  XIX, 

Models,  are  appropriate  for  use  in  this  unit. 

■  .  •  f 

Language  Cards/Key  Sicyis 
weather 
weather  map  • 
weather  symbol 
predict 
model 

I  dent i-f  i  cation  Cards 


'INTRODUCTION:    2C-1    Predicting  From'Mode.ls 

Page  T-242/S-136  Weather  Symbols.  (50  min.). 

PURPOSE:    To  introduce'  the  concept  of  predicting  frofn  models. 

ADVANCE  PREPARATION:    Materials  -  enough  for  each  group: 

-  1  posterboard  strip  20  cm 
x  60  cm 

-  1  set  colored  pencils  or 
felt  pins 

-  V  30  cm  ruTer 

Ij/is  a  good  idea  to  familiarize  yourself  with  the 
weather  map  symbols  on*  page  136  of  the  student  text 
be<ore  teaching  the  lesson.    That  way  you  will  be 
•  able  to  cbpe\with  any  difficulties  tha+'the  students  > 
*    may  encounter.    •   »  > 

TEACHING  SUGGEST  I dlfe:         •  ,  .  "  i> 

\  *' 

1.  Irjtrodupe  the  lesson  by  asking  the  students  why  it  is  useful  to  predict  the 
weather.  -  * 

2.  Have  the  class  read  or  paraphrase  for^hem  page  136  and  look  at  the  various 
weather  symbqjs.* 


•777- 


V 


3.  Discuss  the  fact  that  wind  directioVi  is  the  direction  from  which  |he  wind  rs  v 

coming.    That  is,  an  east  wmd  is  a  wind  blowing  from  the  easf^tpward  the  west. 
*-^*^  m  *- 

.  t 

4.  Ask  the  students  to  describe  the  difference  between  the  cold-frortt  symbol  and  the 

warm-front  symbol.    Poi<i"h  out  that  the  direction  irNwhich  the  front  is  moving  is 
depicted  hy  an  arrow. 

5.  Ask  the  stodents^what  they  notice  about  the  wind-speed  symbols.    Make  sure  ,that 
they  realize  that  the  lengths  of  the  angular  lines  denote  the  velocity,  in  units  J 
of  8  kilometers  per  hour.    Be  sure  that  they  notice  also  that  the  symbols  show  not 
only  the  velocity  of  the  wind,  but  also  the  direction  from  which  it  is  blowing.  ^ 

4 

6.  Have  the  students  construct  mini -charts  one  for  each  weather  component.    Have  them 
write  the  name  with  symbols  below.    The  following  should  be  done  -  fronts,  windspeed, 
wind  direction,  present  weather,  cloud  £Over,  jn  groups  of-  1  or  2.    Di  stri bute  tma- 
terials  and  provide  guidance.    Place  these  strips  in  a  prominent  place  in  the  room 
for  the  next  week. 

7.  Let  the  class  examine  the  symbols  for  present  weather  and  for  cloud  cover. 

8.  Have  the  class  as  a  group,  deci  de  on  the  appropriate  symbol  for  the  present  out- 
side weather  and  cloud  cover.    Draw  these  symbols  on  the  board. 

9.  Have  them  examine  the  top  right  rectangle  in  the  illustration  on  page  136  and  try 
to  interpret  it. 

10.  *  Paraphrase  page  137. 

11.  Let  them  examine  the  weather  map  illustrated  on  that  page. 

12.  Conclude  the  lesson  by  having.the  children  answer  the  numbered  questions  at  the 
"bottom  of  page  137.      *  ^ 

DESIRED  LEARNING  OUTCOME:    The  students  should  be. able  to  state  tha+  weather  maps  are 

models  used  to  describe  and  predict  weather. 
************** *************************** ******************** ************************* 


DEVELOPMENT: 


2C-1    Predicting  Fhom  Model s  - 

Page  T-244/S-138    Recording  Your  Own  Weather  (50  min.  over  3  days) 


PURPOSE:-  /  To  develop  the  concept  ofj  predicting  from  models, 


ADVANCE  PREPARATION: 


Draw^a  chart  similar  to  page 
board 


138  on 

the  board.    Prepare  copi.es  of  Check- 
ing Weather  Predictions,  Appendix  H, 
for  use  by  students.    A  copy  of 
today's  or  yesterday's  newspapers. 
Materials  -  enough,  for  each  student 

-  J  penctl 

-  J  Checking  Weather  Pre- 
dictions 

-  J  3d  cm  ruler 


Language  Cards/Key  Signs 

record  , 

temperatur^' 

wind  speed 

wind  direction 

cloud  cover 

weather  f 

predi  ction 

actual  weather 


96 


ERLC 


77- 


J 


TEACHING  SUG6£STI0NS: 

K    Asfcv students  how  they  find  out  what  the  weather  wiM 
be  tomorrow.    Encourage  them  to  name  as  many  sources 
of  weather  prediction  a^  possible^  (radio  and  tele- 
vision stations^,  newspapers,  National  Weather  Service, 
and  so  on)..   If  possible,  try  to^  bring  in  a  newspaper 
that  gives  weather  predictions.     List  all  these'sources 
on  the  chal  kboard. 


Identification  Cards 
weather  chart 

(put  up  in  room) 
west 
east 
south 
north 
southwest 
Southeast 
northwest  „ 
northeast 


2.  -Next  ask  students  to  discuss  the  accuracy  of  thesis  pre- 
dictions, if  the  subject  has  not  already  come  upp.  TelJ 
students* that  they  wil I -be  keeping  records  to  see  how 
accurate  the  weather  predictions  are.  , 

3.  '  Have  the  students  read  or  paraphrase  page  138.  , 

4.  .  Let  each  student  choose  a  source  to. check  -  a  particular  radio  station,  a  news- 

paper, a  TV  report  (you  may  wish  to  have  a  sign-up  sheet  so  that  you  will  have  a 
record  of  the  source  of  which  each  student  is  responsible). 


5, 


Distribute  the  charts  (Appendix  H)  and  discuss  the  categories  of,  information. 
Discuss  how  each  oan  be  recorded  and  how  each  aspect  of  the  prediction  can  be 
checked.     (Students  can  check  some  parts  -  clouds,  rain  -by  direct  observation; 
for  others,  they  may  need  to  listen  to  a  weather  summary  at  the  end  of  the  day.) 

Have  students  record  predictions  and  weather  for  three  days.    Use  your  newspapers 
prediction/for  the  first  day.    Observe  the  actual  weHther  with  the  children  and  > 
have  them' record  both  prediction  and  observation*  t  /  . 

After  each  Hay  have  the  students  bring  in<fheir  weather  prediction  and  fi.M  in" 
th£ir  charts  with  the  predicted  weather  (from  the  day  before)  and  the  actual' 
weather  seen  out  the  window  at  class  time*    Some  discussion  should  be  made  as  to 
tiroe  of  day  weather  observations  should  be  mad.e*    A  summary  of  the  day's  weather 
might  be  suggested  as  the  best  observation  of  the  actual  weather.- 

Conclude  each  day's  discussion  of  theft-  charts  by  having  the -students  consider  ^ 
the  questions  on  page  139. 

AftaF  2  days  have  the  students  compare  their  3  days  predictions  and  actual  obser- 
vations*   Collect  the  charts  to  be  used  in  a?  later  lesson. 


DESIRED  LEARNING  OUTCOME: 


The  students  should  be' able  to  describe  how  models  are  used 
to  mak$  predictions,  and  how  predictions  can  be  checked  for 

*********************************************^ 


DEVELOPMENT: 


2C- 1    Predicting  From  Modejs 

Page  T-246/S- 140-14  1    Weather  Map  Models  (25-35  min*) 


PURPOSE:    To  read  and  interpret  weather  map  data* 

ADVANCE  PREPARATION:  ^^Materials  -  enough  for  each  student: 

y  1  pencil 

/7fJ  "  1  shee+  I'ned  paper 
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Language.  Cards/Key  Signs 


weather  map 
symbols 
Front 

cold  front 
warm  front 
Montreal 
Albany 
New  York 
Boston 

Identification  Cards 


TEACHING  SUGGESTIONS: 

1.  Paraphrase  pages  140-141, 

2.  '  Discuss -the  three  successive  weather  maps  and  note 

how  the  symbols  Indicate'  the,  movement  of  the  weather 
fronts.  ^ 

Let  the  students  discuss  the  italicized  questions. 

4.  Discus.s  the  photograph  showing  the  cold  front.  Ask 
students  if  they  have  'ever  experienced  sudddn,  dra- 
matic changes  in'weather.  Explain  that  these  rapid 
changes  usua.l  iy  indicate  the  passage  of  a  front. 

5.  Have  the  students  compare  the  cloud  symbols  on  the  two 
maps  on  page  140  with  the  picture  of  the  cold  front  on  page  141. 

6.  Have  each  student  select  one  of  the  cities  shown  on  the  three  maps  and  write 
answers  to  the  numbered  exercises  on  page  141,  using*the  data  from  the  maps. 

7.  Conclude  the  lesson  by  having  the  students  discuss  their  answers  to  the  numbered 
questions.  )  , 

^DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  read/and  interpret  data 

from  weather  maps."  ' 

******************************************** 
*  ♦  >  » 

APPLICATION:    J2C-1    Predicting  From  Mode' Is  i  . 

'  Page  T-248/S-142*  Your  Weather*  Predl  tions  C50  mbi.  over  2  days) 

PURPOSf:    To  apply  the  concept  of  predicting  from  modal  s  to  'predict  i  ng  the  next  day's 
weather. 


ADVANCE  PREPARATION:    Materials  -'enough"* for  each  student: 

-  -1  pencj  I 

*       >  >  -  \  sheet  l.i/jed  paper  . 

— *1  chart  of  weather  pre- 
f  dictions  that .students 

made  for  Recording  Your 
*  '  \  Own  Weather  earl ier  In 

this-cl  uste'r. 

TEACHING  SUGGESTIONS:  ,  *  • 


Language  Cards/Key  Signs 


weather  chart 
weather  prediction 
temperature  *  - 
di  rectloji  - 
warmer    '  . 
cooler 

wind  '  J 

cloud  cover 

record 

Identification  Cards 


1.  Jntrdduce  the  lesson  by  tel  I  ing  the  students  -ftiat  up\^ 
to  this  time  they  have  been  deal  i  ng  -vrrfti  weather  pre- 
dictions made  by  others.     In  this  lesson,  they  are  going 
to  make  their  own  predictions, 

2.  Pass  out  the  charts  that  the  stud&ntsT  made  for  Recording  Your  Own  Weafher. 

3.  Have  the  students  read  or  paraphrase  the  lesson  on  page  .142,  down  to  the  numbered 
questions  >  •  * 
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4.  Discuss  each  of  the  lettered  questions  with  the  st-udents. 

5.  Have  each  student  write  a  prediction  for  the  next,  day* s  weather.    Have  the  stu- 
dents use  symbols  as  much  as  possible. 

6.  On  the  following  day,  discuss  the  numbered  questions  at  the  end  of  the  ^sson. 


DESIRED  LEARNING  OUTCOME?    Students  should  be  abla  to  make  tentative  weather  pre- 
dictions based  on  available  data. 
********************* ******************** ********************************************* 


EVALUATION?   2C-1    Predicting  From  Models 

F*age  T-249/S-143    Predicting  From  Weather  Map'Models  (35  min.) 

PURPOSE:    To  evaluate  the  students  1  performance  in  relation  to  the  following  objectives 

1.  Reading  .and  interpreting  symbols  on  a  weather  map/ 

2.  Predicting  the  next  day's  weather  from  weather  map  information. 


ADVANCE  PREPARATION.-    Materials  -enough  tor  each  student: 

-  1  penci I 

-  1  Sheet  I  i  ned  paper 

TEACHING  SUGGESTIONS: 

.1.    Paraphrase  page  143  for  the  students. 

2.  Distribute  tfie  materials  and  have  the  students  answer 
the  quest  i  oris. 

3.  Go  over  the  students  *  responses  with  them  when  they 
%have  completed  their  work. 


Language  Cards/Key  Signs 
weather  prediction 
city 

temperature 
wind  speed 
^di  recti  on 
Ifcloudy 

rain 

Identification  Cards 


4.    Collect  the  papers  so  that  you  can  evaluate  each  individual's  progress*     If  a 
student  correctly  responds  to  most  of  the  questions,  you  may  assume  that  he  or 
,    she  has  demonstrated  the  .object!  ves  for  the  cluster  and  is  ready*  Jo  go  on  to  the^ 
next  cl uster: 

**********,**************************************************************************** 


/ 


Level  6  .  Unit*  2  Models 
Part  C    Using  Models,  Lesson  Cluster  2C-2 


A.    CLUSTER  OUTLINE; 


Page 

Teaching  Strategies 

Lesson  Title 

^Teaching  Time 
Suggested 

T-254 
T-255 
T-258 
T-260 
T-262 

* 

Introduction 
Development 
AppI  icat  i'on 
AppI icat ion 
.  Evaluation 

1  1  

React io/i  Time 

Measuring  Reaction  Time 

Left  or  Right? 

Right  and  Left  Brain 

A  Final  Look  at  Reaction  Time 

k 

30-40  min. 
50-75  min. 
50  min. 
45  min. 
35  min . 

B.    MATERIALS:    Add  the  following  to  the  materials  list  on  page  T- 
.              r          -for 'the  next  c 1 uster  ,2C-3,  collect  recent  magazines  and  newspaper 
articles  dealing  with  earthquakes  and  volcanoes  (minimum  of  3) 

^  f* 

FILMSTRIP  INFORMATION:    Filmstrip  $£±Jx\V ,  Size,  Scale  and  Models,  and  XIX,  Models, 

are  appropriate  for  use  in  this  unit*. 

INTRODUCTION:    Lesson  Cluster  2C-2    Models  of  Human  Communication 
,  '  Page  T-254/S-144    Reaction  Time  (30r40  min.) 

PURPOSE:    To  introduce  the  concept  of  modeling  the  human  bodyfs  interal  communication 
system,  based  on  reaction  time. 


ADVANCE  PREPARATION: ' 

Background  Information:    "rfie  human  organism  cannot  react 
instaneously  to  an  outside  stimulus.    First  the  brain 
must  process  information  about  the  stimulus  and  devise 
a  suitable  response.     If,  for  example,  the  driver  of  a 
car  sees  an  obstruct ion'ahead,  ther£  is  a  measurable 
time  lapss.  befpre  he  or  she  applies  the  brakes.  During 
this  time,  the  signal  from  the*eyes  travels  to  the 
brain,  the  danger  is  recognized,  and  the  appropriate 
response  (braking)  is  selected.    Then,  another  signal 
must  travel  from  the  brain  "to  the  foot,  directing  the 
action  that  is  to  take  place*    The* time  between 
sensjng  the  stimulus    and  making  the  response  is  K&&wn 
as  the  reaction  time. 


Language  Cards/Key  Signs 
interna  I  commun  icat ion 

system 
message 

catch  the  card 

a  communication  'system 

mod*  I 
reaction  time 
pred  ict  ion 
model 


Materials  -enough  for  each  group: 

'  *      -1  un lined  7.6  cm  x  12.7  cm 
-2  penci I s 

-2  pieces  unlined  paper 
-23  cm  x  35  cm  (9"  x  14") 


(3"  x  5")  file  card 
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TEACHING  SUGGESTIONS:  .   '-  ^ 

1.    Demonstrate  with  one  or  two  stuflents  the  fa  I  ling  carcl  activity.    "Can  you  catch 
the  card?"  .  * 

2     Tell  the  students  to  work  in  pairs.    Distribute  the  materials  to  the  students. 
•       make  sire  t£TS«y  u^Sr-stand  what  they  a?e  to  do.    Tell  them  that  each  pa.  r 
of  oarfners  is  to  try  the  experiment.    One  student    is. to  drop  the  card  four  . 
?Imes^orrthe  partner  to  caSh.    Then  the  roles- of  dropper  ahd  catcher  should  be 
reversed.  ' 

3.  Discuss  with  the  students  Jhy  it  was  difficult  to  catch  the  file  card. 

4.  'Have  the  class  read  or  paraphrase  for  them  the  first  column  on  page  144  of "the  ^ 

student  text* 

5.  AskHhe  students  to  draw  a  'model  of  the!  r '"eye-hand  commun  i  cat  ion  system.  The 
.      model  should  attempt  to  ^xplain.the  delay  ' «  ["e^'°n. +'^' .  _        i  0 

not  aware  of  the  role  of  the,  bfain,-  expla  in  that  the  brain  is  the  control 

center"  for  a  1 1  th,e  mesf  ages.  .  *. 

6.  Conclude  the  leskon  by  "discussing  the  numbered  questions  on  page  114  with  the  . 
class. 

DESIRED  LEARNING  OUTCOME:    The  students  should^e  able  to  draw  a  model  illustrating  . 

'their  internal  communication  system. 

.  U*HHHHHHHHHHHHH^ 

*  * 

DEVELOPMENT:  '  Lgsson  CI  uster "  2C-2  Model's  of  Human  Communication 

Pace  T-255/S-145  Measuring  Reaction  Time  (50-75  mm.) 

v    .  . 

,  PURPOSE:    To  develop  the  model  of  human  internal  communication  system  by  measuring 
reaction  time.  %  ^ 


ADVANCE  PREPARATION:  •  N  - 

Background  Information:    The  timers  that  the  students 
construct  for  this  lesson,  are  based  on  the  principle 
..that  objects  accelerate-or  gain  speed  as  they  drop. 
•■  For  this  reasqn,  the  marks  on  the  timer  get  farther 
apart  near  the  .top  of  the  timer.    (Marks,for  1,  Z,  3, 
4    5    6,  7,^nd  9  hundredths  are  not  Shown.)    We  have 
chosen  a  35  cm  length  because  it  takes  approximately 

*  li  hundredths  of  a  second  to  drop  3£>  cm.    Most  students 
will  be  able  to  react  within  this  time  period. 

*  Materia  I  s^  -enough  for  each  grdup:  ' 

-2  penci I s 

-2  pieces  un lined  paper    23  cm  x  35  cm 
(9M  x  14")  ^  . 

-4  regular  paper  cl ips 
-2  rulers*  metric  30  cm 
-2  pieces  graph  paper 
^    '  -2' pieces  lined  paper  ' 


Language  Cards /Key  Signs 


reaction  time 
reaction  timer 
one-hundredth  of  a  second 

test 
trial 

predict  ion  ' 
the  internal  communica- 
tion system 
message 

Identification  Cards 
reaction  timer 
,30  cm  ruler 
graph  paper 
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TEACHING  SUGGESTIONS:  *     '  f 

1.  Introduce  the  lesson  by  asking  the  students  whether  they  think  that  everyone's 
reaction  time  is  the  same.  Ask  the  students  whether  they  think  reaction  times 
can  be  impY"OvecJ  by  practice. 

/  ' 

2.  Paraphrase  for  them,  as  they, perform  each  task,  page  145.    Distribute  the 
materials.  y  s. 

3.,    Have  the  students  follow  the  directions  on  page  145  , for  making  their  timers. 
You  may  wish  to  copy  the  chart  on  the  blackboard.    Be  certain  that  the  students 
understand  that  the  smaller  numbers  go  at  the  bottom  of  their  timers,  and  that 
the  marks  get  farther  apart  near  the  tops  of  the  timers.    While  the  students  are 
working,  circulate  to  give  assistance  and  encouragement  as  needed.  Thus, 
catching  the  card  0.8  cm  from  the  bottom  gives  a  fast  reaction  time  of  4/100  * 
second.    Catching  it  at  11  cm  from  the  bottom  corresponds  to  a  slower  15/100 
second  reaction  time.  *■ 

• 

4.  Ask  the  students  why  they  think  the  paper  clips  were  added  to  the  bottom  of  the 
timers  (they  are  weights  ta  make  the  timers  drop  straight).  ^ 

5.  Have  the  ch i I drer>  read  or  paraphrase  for  them  page  146,  except  for  the  italicized 
questions  a-f  the  bottoft  of  the  second  column. 


Let  the  students  discuss  the  possible  results  of  the  test,  including  the  pre- 
.diet tons  indicated  in  the  text.    Have  them  write  down  their  predictions.  Per- 
form    tests,  mgre  if  time  permits. 


.    Give  the  students  a  work  plan  either  on  the  board  or  on  separate  sheets.  See 
example  be  low  v.* 

Pred icf ion  -  Choose  one 

student  1  =  x 

A.  No  change    _  student  2  = 

B.  Foster*  ~ 

C.  Slower        _  v 

D.  -Maybe  - 

chenge    f  * 

later 

7  » 

Test  of  Prediction 

Student  1        \  ,  '  ' 

-Test  l-Tries^  Sttident  2 

1.  *         .  .  1.  Y 

.2.  .  /      .     r  2. 

3.'  ,3. 

:  Add  to  find  Total  =    Add  to  find  Total  = 

Divi-de  total  by  3  =  t   *  Divide  total  by  3  = 
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Test  2- 


r 


Test  6 

Write  time  results  of  each  test. 


\ 


Student  1 
Test  l'  _ 
Test  2  _ 
Test  3  _ 
Tesf  4  _ 
Test  5,  _ 
Test  6  _ 


Student  2 


-Do  the  results  support  your  prediction? 


Yes 
No 


8.    Pa^Kr  the  students  with  partners  and  allowthem  *tb  conduct  their  test,?-.    Be  cer- 
f\a\n  that  the  students  know  that  they  are' to  record  the  pesult    of  £ach  trial. 

9*    Discuss  the  italicized  questions  on  page  1 46.    Allow'the  students  to  converse 
and  compare  their  results. 

10.  Paraphrase  the  first  column  on  page  147.    Make  copies  of  the. graphs  ^ort^p^ge  147) 
on* the  bjackboard.    Let  them  discuss  the  meaning  of  each  graph. 

11.  Have  th§  students  plot  their  own  graphs  based  on  the  results  of  their  trials. 
Pass  out  gfeph  paper.    Help  th0ra  label  the  vertical  and  horizontal  axes. 

/  a  ,  -  , 

12.  Conclude  the  lesson  by  having  the  students  respond  to  the  numbered  questions  at 
the  end.    (Note  :    -Save  the  reaction  tjmers  for.thenext  lesson.)  * 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  measure  reaction  times  and 

^relate  the  results  to  their  models  of  the  huftian  communica- 
tion system*  *  * 
*********************************************^ 


APPLICATION:    tfessqn  Cuuster  2C-2    Models  of  Human  Interaction 
Page  T-258/S- 148    Left  or  Right?  (50min.)  s 

PURPOSE:    To  apply  the 'model  of  the  human  internal  communication  system  to  the  concept 
of  the  l^ft  or  right  dominance.^ 


ADVANCE  PREPARATION:    Materials  -for  each  group: 

""^reaction  timer  (Students 


Language  Cards/ Key  Signs 


chart  t 

which  hdnd  is  faster' 
prediction 
test  j 


ERJC 
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will  need  their  reaction 

timers  from  the  preceding 

I esson ) 
-2  penci I s 
-2  pieces  Jined  paper 

-2  file  cards  7.6  cm  x  17.7  cm    (3ff  x  5") 

''I  " 
'103         .     .      .  . 


/^TEACHING  SUGGESTIONS:. 


\ 


1-    Ask  the  students  why  some  people  write  with  their  left  hands  while  others  use 
their  right  hands.    Encourage  them  to  voice  a  diversity  of  opinions. 

2.    Have  the  students  read  or  paraphrase  for  the       rst  paragraph  on  page  148.    Whi  le 
they  are  reading,  distribute  the  materia] s  for  the  lesson. 

5.    Have  the  students  perform  tests  A,.  B,  and  C  on  page  148.    Paraphrase  the  text 
di rections for  them. 

4.  ?  Let  ttie  students  predict  whether  their  right  or  left  hands  will  have  the  faster  > 

reaction  time.* 

5.  'Have  the  students  read  or  paraphrase  for  them  the  rest  o*f  page  148. 


6.  Jell  the  students  to  try  the  reaction  timer  several  times  with  each  hand,  to  see 
which  hand  has  the  faster  reaction  time.    Be  sure  that  they  record  the  time  for 

*each  nand.    On  the  board  show  the  students  how  to  organize  their  data-trials, 
average  for  ten  trials.  » 

7.  Paraphrase  page  14^9.    Copy  the  blank  chart  from  page  149  on  the  chalkboard. 

Preferred  Side 
Right  Left 


Faster/Right 
Time  /  Left 


8.  TallV  the^^esults  of  the  experiment  of  the  chart,     (if  you  prefer,  you  may^ally 
the  results  by  a'>show  of  hands,  rather  than  have  each  student  come  up  to  the 
board.)  3      .  * 

9.  Conclude  th^JTlesson  by  discussing  the  numbered  questions  on  page  149. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  determine  whether  they  are 

left  or  right  dominant., 
********************************^****************^ 


APPLICATION:  ^LesSon  .Cluster  2C-Z 
"\T     M>age  T-260/S-150 


Models  of  Human  Communication 
Right  or  Left  Brain  (45  min*) 


PURPOSE:    To  apply, the  model  of  the. human  internal  communication  system  to  brain, 
hand,  and  eye  communication.  . 


ADVANCE  /^£PARAT I  ON:  Materials  -for  each  student:', 

-1  penci  I 
,    '  fc    -1  sheet^J ined  paper 

^  -1  reaction  timer  from  pre- 

V  "  vious  lesson 

> 

TEACHING  SUGGESTIONS:"  A 

k,    Introduce  the  lesfson  by  having  the  students  read  or 


Language  Cartfs/ Key  Signs 
class  average  infer 
communicate  brain 
reaction  i\m§    right  bram 
prediction         left  brain 
jnternal  communication 

system  model 
Sharon 1 s  resul ts 
Col eman !s< resu Its 


^4 
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paraphrase  for  them  page  150.  %t 

2.  .Write  predictions  A,  B,  and  C  on  the  blackboard.    Ask  1"he  students  to  suggest 
other  possible  outcomes. 

3.  Paraphrase  for  the  students  the  .first  column  on  page  151.    Copy  (before  class) 
*  the  charts  on  page  151  on  the  board  or  on  an  overlay. 

4.  Ask<the  students  to  examine  Sharon's  results,  as  shown  ^n  the  list  and  the  table 
(be  sure  students  understand  tha^both  forms  present  the-  same  information). 


5.    Discuss  the  italicized  questions  at  the  bottorryof  column  1,  using  the  results 


on  Sharon !s  chart. 
6.    Paraphrase' the  second _polumn  on  page  j5T. 


7».    Discuss  Coleman's  results  with  the  class.    Have  the  class  discuss  the  italicized 
questions  in  column  2,  using  Coleman's  resul+s.    Go  ov^r  the  results  of  the 
class  average  table.  '  * 

8.  Have  the  class  answer  the  number^ed'questions  at  the  bottom  of  page  151. 

9.  Conclude  the  lesson  by  having  the  students  discuss  ways  in  which  their  findings 
would  lead  them  to  modify  their  human  internal  communication  system  models. 
(Pathways  for  messages  from  the  right  eye  should  go  to  the  left  side  of  the 
brain;,  messages^  to  the  right  hand  should  come  from  the  left  %ide  of  the  brajn; 
and  so  on.     It  will  be  apparent  that,  in  some  cases,  one  side  of  the  brain  must 
send  a  message  t<5-the  other  side.)' 

.DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  di fferent iate  'between 

actions  controlled  b,y  the  left  and  right  sides  of  the  brain 
and  to  incorporate  these  data  in  their  internal  communica- 
tion mode  Is." 
********************************* 

EVALUATION:    Lesson  Clus+er  2C-2    Models  of  Human  Communication  . 

•    Page  T-262/S- 152    A  Fmal  Look  at  Reaction  Time  X35  min.)  1  : 

'PURPOSE:    To  evajjjate  i*he  students'  performance  in  relation  to  the  following 
objectives^        m        H  , 

1.  Drawing  a  model  for  the  internal  human  communication  system. 

2.  Using  the  model  to  estimate  relative  speeds  of  reaction  times. 

ADVANCE  PREPARATION:    Materials  -for  each  student: 

-1  penci I  . 
-1  piece  of  lined  paper  *  4.\ 

i  -(do  , you  have "magazine  articles  of  volcanoes  and 
earthquakes  for  Cluster  2C-3?.  Post  up  in  room 
now )  1  *  / 

TEACHING  SUGGESTIONS:  -  "  / 

1.    Draw  on  the  board  or  make  copies  and  distribute  an  outl'ine  of  the  human  body. 
Tell  the  students  that  ^hey  are  to  answer  the  questions  by  drawing  a  line  to  . 
different  parts  of  the  body.    Each  line  should  be  numbered* with  the  question  #. 
(A  written  on. verbal  description  should  also  be  given.)  * 
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*   /  *  •  -  :  ^ 

2.  Paraphrase  page  152.  %  *-  •  - 

3.  Be  sure  that  the  students  understand  what  they  are  to  db. 

■  -    *  •  v  •  \  • 

.4.    Distribute  the  materials  and  have  the  students  do  the  lesson. 

5.  Go  over  the  students'  responses  wi,th  them  when  they  have  completed  their  work.  l" 
,  You  may  wish  to  let  the  students  correct  't£eir  own  papers  to  enable  them  to 

evaluate  their  own  progress*       .  -* 

6.  Collect  the  paper  so  that  you  can  evaluate  eSch  individual's  progress.     If  a 
student  correctly  responds  topmost  of  the  questions,  you  may  assume  that  he  or 
she  has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  -to 
the  next  cluster. 
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Level  6  Unit  2  Models  ' 
Part  C  Using  Models.  Lesson  CI uster  2C-3 


A/ -CLUSTER  OUTLINE 


Page- 

V 

Teach i^ng"  Strategies 

Lesson  Title 

Teach i  ng  Tjme 
Suggested 
t 

•T-268 
•T-269 
-  T-270 
T-272  ' 
.7-276 

* 

* 

Introduction 
,  Development 
Development 
Application 
Evaluation 

A  Model  of  the  Earth 
An  Earthquake  Prediction  Model 
Volcanoes  and  Earthqukes 
Detecting  Earthquakes  % 
Predicting  With  Models 

35  mi  n. 
50  min.  . 
'50  mi  n. 
50  min. 

\$0  min.  • 

B.    MATERIALS:    Add  the  following  materia  Is*  /to  the  list  on  page  264 
*                Find  a  few  p ictur^^Of  earthquake  damage  in  magazines, 

"  — — *  encyclopedias,  science  t^xts,  etc.  (for  lesson  4). 

*    Dish  oi  cold  jello  in  large-s£al  low  pan.    (optional  for  lesTson  4) 

FILMSTRIP  INFORMATION:    Fi  Imstrip'Sfft  XI V,  Si*e,  .Scale  and  ffccjels 

"arte  appropriate  for  use  ip  this  unit. 

,  and  XI*-,  Models, 

INTRODUCTION:    2C-3   Models  of  -Earthquakes  and  Volcanoes  . 

-  .,      Page  T-268/S-153    A  Model  of  the  Earth  (35  min.). 

,  y  ■  •  -  '  .  \  ^ 

PURPOSE:    To  use  models  t6  study  earthquakes  and  volcanoes. 

* 

ADVANCE  PREPARATfON:    Materials  -  Cot  I  ^d*  recent  magazine, 
articles  dealing  with  earthquakes  qr  volcanoes.  •  A 
^minimum  of  three 'is  desirable.    Display  the't  articles 

.        on  the"  buJ  let  In  boat^-^-SQ-Jtha-t-  th§'s<fcudents  may  ^read 

ttjem  at  their  convenience.  ,    ,   .  ^  ' 

.      2  blofcks  of  wood  to  demonstrate  faults  "  , 


TEACH  fNG  SUGGEST  TONS': 


Language  Cards/ fey  Signs 
fault' *  *  - 
erupt 
earthquake 
vo I c&noes 

Identification  Cards » 


K     Introduce  the  lesson  by  cat  ling. the  students1  attention  f 

to*the  articles.    Ask  several  students  to  tell  what  theyvknow  about  .earthquake? 
or  volcanoes.  .*  . 

2.  Have  the  class  rfead  or  paraphrase  *  for  them  page  153  down  to  the 'numbered  questioner, 

3.  ^ri+e  the  words  fault  and  erupt  .on  the  chalkboard;    Make  certain  that  the  students 

understand  these  words..  Demonstrate  fault  activity*  with  blocks  of  wood  moving  up> 
dowh^rrti  sideways.  5  -  * 

4.  Expjain  that  when  we  speak  of  r*ock  moving  along  a  fault,  we  are'qot  referring^to 
a  pebble4,  oV  even  a  giant  boulder.    Rather,  a  whole  section  of  rofck  that  makes  up 
t|»e  Earth  is  mavi/ig.    The  section  may  be  ki  lometers  or  teven  ^hundreds  61  kilometers 
Jong.  ;  s  ,  " .  ■       v*  • 


7sa 
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/ 


5.    Conclude  the  lesson  by  using  the  numbered  questions  on  the' page  "to  stimulate 
-  and  direct*  class  discussion!  *\ 

OES I  RED  LEARNING  OUTCOME:    The  students  ^shoul  d  be  able  to  state  that'earthquakes  are 
^  caused  by  movement  in, the-  Earthfs  crust. 

%.         «  * 

DEVELOPMENT:    2C-3    Models  of  Earthquakes  and  Volcanoes 

Page  T-269/S-15£    An  Earthquake  Prediction  Model  (50  min.) 

PURPOSE:    To  develops  model  showing  the  pattern  of  Earthquake  occurences.  4 

ADVANCE  PREPARATION:  Materials 


enough-  for  each  student 
1  Locating  Earthquakes, 
Appendix  1 

1  blue  colored  penci^ 
(red  may  be  used ) ' 
1  gJobe  (optiona I ) 


Background  Information  -  As  mentioned  in  the  preceding 
lesson,  earthquakes  tend  to  occur  along  faults  in  the 
Earth's  crust.     In  this  lesson  students  make  a  model 
that  shows  where  earthquakes  have  previously  occurred. 
The  pattern  of  quakes  shows  the  location  of  some  major 
faults,  and  therefore  indicates  where  future  quakes 
may  happen.    The  circle -of  earthquakes  and  volcanic 
'activity  that  runs  iSp  the  wfest*  coast  of  South 
America  to  California  and  Alaska,  then  down  tfre  coast 
to  Asia  to  the  Philippines  is  know/i  as  the%!!Ring 
of  Fire/1    About  80  per  cent  of  the  world^s  earthquakes 
take* pi  ace  along  this*  line. 

TEACHING  SUGGESTIONS: 


Lanqgaqe  Cards/ Key  Signs 
earthquake  prediction 

taBle 
longitude 
hatitude 

I  sphere  an  earthquake 

pattern?  ^  * 
What  must  the  earth's 

crust  be  I i  ke? 
locating  earthquakes  mc 
earth's  crust  * 
pattern  j 

I denti  f  i cat  ion „ Cards 


1.  Introduce  the  lesson  by  asking  the'dass  if  they  can  think  of  reasons  why  it  would 
be  useful  to  know—^j^re  earthquakes  migjit  ociur. 

2.  Paraphrase  psge  154  as  far  as  the  j)Jjnfcered  questioae. 

•  .  *  * 

3.  Distribute  the  materials/         *  /  < 

4.  Demonstrate  how  to  plot  each  earthquake  sit?  in  latitude  (N  or  S)  and  longitude 
(E  or  W).    Show  locatiorf  on, the  map1  and  Ln  a'globe. 

5.  HaVe  the  students  plot. the  locations  from  .the  table  on'thei r .maps .  Meanwhile, 
circulate  and  provide  assistance  where  needed..v  Stop  when  the  fTrst  group  plots 
all  52.  ,  - •    -  *i-     *'  . 

6.  Discuss  the  numbered  questions  on  page  J 54  with  them*    Have  the  students  share 
their  maps  with  eacfe  other.  "Be  certain  that  the  students  retain  their  models/  - 
since  they  will  need  them  agaiV  for' the  next  lesson. 

DESIRED  LEARNING  OUTCOMfc:    The  studenta  should  be  able  to  make  a  model   indicating,  earth- 

•  quake  locations  and  identify  this  model  as  a  map  of  major 

fault  zonea. 
********************************^ 
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DEVELOPMENT:    203   Models  of  Earthquakes  and_ Vol  canoes 

Page  T-270/S-155    Volcanoes'  an<T Earthquakes  C5Q -mln. ) 


PURPOSE:    To  develop  the  concept  that  volcanoes  are  connected  with,  earthquakes  by 

plotting  volcano  locations  on  the  earthquake  model  developed  in-  the  last 
"        *        lesson.  *  -  • 


ADVANCE  PREPARATION:    Materials  -  enough  for  each  student: 
•  -  1  outlinamap  from  pre- 

vious lesson 
^  -  1  pencil  of  different 

color  from  previous 
lesson 

TEACHING  SUGGESTIONS:  "  ■ 


Languages  Cards/Key  Signs 


locating-^arthquakes  map 
make  a  model 
connecting  j 
volcanoes  and  earth-( 

quakes 
vo  leaner 
earthquake  • 
earthfs  crust- 
Identification  Cards 


it 


U.    Ask  the  class  whether  they  think  there  is  any  connec- 
tion between  earthquakes  and  volcanoes, 

2.    Have  students  read  or  paraphrase  for  them  page  155 
and  down  to  the  numbered  questions. 

Write  on  the  board  one  additional  volcano,  Mt.  St.  Helens,  latitude  46  N  and  longi- 
tude 123  W'.    Distribute  the  materials*  ^        .  , 

4. '    Let  the  studerffs'^plot  the  locations  of  the  volcanoes  on  their  earthquake  maps. 

While  the  ql^ass  is  working,  circulate  and  give  assistance  as  peeded. 

5.  When  the  students  h^ve* f in! shed  with  their  maps,  discuss  the  numbered  questions 
with  them. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  identify  a  geographical 

corrnection  between  earthquakes  and  sVolcanoes  on  their  > 
models.  ¥ 

**tftftf*tftftftf*Mtf*tftftftfMMtf*M**M^ 


APPLICATION:    2C-3  Models  of  Earthquakes  "and  Volcanoes 

Page  T-272/S- 156    Detecting  Earthquakes  {SOmin.) 

PURPOSE:    To  apply  standardized  ntodels  to  measuring  the  magnitude  or  intensity  o,f 
earthquakes. 


'.ADVANCE  PREPARATION: 
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Find  a  few  pictures  of  earth- 
quake cfamage  in  magazines, 
encyclopedias,  science  texts, 
etc. 

Dhfh  of  coldjello  in  large 
shallow  pan  (optional). 
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Language  Cards/Key  Signs 
detecting  earthquakes 
mi  I  I  ion 
i  ntens  i  ty 

earthquake  magnitude 

s^'smograph 

Richter  Scale 

Modi  f ied  Mercal 1 1  Scale 


Identification  Cards 


Background  Information  -  This  lesson  discusses  two  models  that  are  used  to 
measure  earthquakes,  the  Richter  Scale  and  the  Modified  Mercalli  Scale.  > 

The  Richter  Scale  measures  the  magnitude  of  a®  earthquake,  as  calculated  from 
seismograph  readings.    This  scale  uses  numbers  Ifrom  1  up.1  Each  number  on  the 
Richter  Scale  indicates  «an  earthquake  ten  times  stronger  than  the  nurpber  below  it. 
A  quake  that  measures  7  or  more  on  the  Richter  Scale  is  considered  major. 

The  second  model  for  describing  earthquakes  Is  the  Modi/f  ied* Mercal  I  i  Scale.  This 
scale  measures  intensity  rather  than  toagnitude*.    The  measurement  of  intensity  is 
subjective/  based  on  descriptions  by  people  who  experiences  the  quake.    The  Modi- 
fied Mercalli  Scale  indicates  the  extent  of  damage  and  loss  of  life  that  result 
from*  an  earthquake.  '  * 

TEACHING  SUGGEST  I ONSf  .  %  • 

1.  Have  the  students  read  or  paraphrase  for  them  the  fi£st  paragraphs  on  page  156, 
down. to  the  example  of  the  graph  made  by  the  sejsriSg^h.    Discuss  with  the  stu- 
dents how  the  seismograph  works.    The  pen  is  attacVeorb  a  rod  buried  in  the 
ground.    The  paper  jl$  laying  on  a  table  \\  a  room.    Wheel*   the  ground  moves  the 
rod  and  the  paper  move,  the  pen  attached  to  a  heavy  arm  tends  to  remain  stationary 
(due  to  it,s.  inertia).    This  is"  a  simp le  examp le.    Tod^y  magnification  of  movement 
is  done  through  electronic  devices.    Each  high  peak  represents  an  earthquake  shock 
passing  the  site.    Demonstrate  by  shaking  a  dish  of  coid  jel lo  (optional). 

\  See  f  i  gure  1 .  - 

2.  -  Using  the  blackboard  or  a  piece  of  wood  and  colored  felt  pens,  draw  earth  layers; 

Relate  ideas  in  the  first  paragraph  to  this  drawing.     See  figure  '2. 

3.  After  the  class  has  read'or  you  have  paraphrased  the  rest  of  page  156,  explain  s 
that  the  Richter  Scale  and  the  Modified  Mercalli  Scale  are  models  for  describing 
earthquakes.    Ask  why  such  models  are  useful  to  scientists.     (These  standardized 
descriptions  gi^e  scientists  a  way  to  compare  one  earthquake  with  another.  Accur- 
ate measurement  and  description  is  important  in  all  scientific  fields.) 

4.  Have  the  students  re^d  page  157,  the  models  in  the  Modified  Mercal 1 1 'Scale.  While 
they  are  reading  put  a  simplified  version  of  the  Mercalli  Scale  on  the  board  (i.e. 
1  -  not  felt,  etc.).    Discuss  the  progression  of  damage  indicated  by  the  different 
intensifies  and  point  out  that  subjective  views  may  result  in  different  inter- 
pretations.        •  *  , 

5.  Conclude  the  lesson  by  having  the  students  examine  the  photographs  on  pages  158  m 
and  159  and  answer  the 'numbered  questions.  ^  %  ; 

6;    Show  pictures  of  other  earthquake  <^mage  and  have  students  determine  intensity.  ( 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  abl£  tb  assign  Modified  Mercalli 

Scale  intensity  numbers  to  earthquakes  whose  results  they 

se£  in  pictures."  %  ' 

***********************************^^ 
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EVALUATION: ,,20-3    Models  of  Earthquakes  and  Volcanoes 

Phye  T-276/S-160    Predicting  With  Models  (40  min. 


/ 


PURPOSE: 


To  evaluate  the  students'  performance  in  relation  to  the  fol lowfng  objectives: 

1.  Defining  a  fault  in  the  Earth's  crust. 

2.  Interpreting^  seismograph  reading.  , 

3.  Describing  the  intensity  of  an  earthquake  according  to  the  Modified  Mer- 
cal I i  Scale.  - 


ADVANCE  PREPARATION:  •  For  each  student 


TEACHING  SUGGESTIONS: 


1  pencil 

1  sheet  I i  ned  paper 


Paraphrase  |he  question  to  the  students.  Tell  them 
you  will  be% changing  two  of  the  questions  given  in 


the  book/ 


Puestioo  1A 
Question  IB 
Question  1C 


Question  2 
Question  3 


Language  Cards/ Key  Signs 
fault 

earthquake/ 

volcano 

predict 


Identification  Cards 


Define 'or  draw  a  fault. 

What  makes  fhe  wavey^Ji ne  shown  by  a  seismograph?" 
Copy  the  imaginary"  island  country  shown  op  the  board.  * 
The  circles  show  the  location  of  volcanoes.^   Predfct  where  the  next 
5  earthquakes  will  occur  in  this  imaginary  country.     (The  earth- 
quakes should  be  positioned  along  the  line^of  volcanoes.) 
How  many  sharp  earthquake  shocks  are  shown  ir>  the  seismograph  .reading 
on  page  160v 

(remains  the  same  as  indicated  on  page  160.) 
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2.  Distribute  the  materials  and  have  the  students  do  the  lesson. 

3.  Go  over  .the  students'  responses  with  them  when  they  have  comp  leted,  thei  r  work. 
You  may  wish  to  let  the  students  correct  their  own  papers  to  enable  them  to  eval- 
uate their  progress. 

4.  Collect  the  papers  so  you  can  evaluate  each  individual's  progress.     If  a  student 
correctly  responds  "to  the  questions,  you  may  ass.ume  that  he  or  she  fys  demonstrated 
the  objectives  for  the  duster  and  is  ready  to  go  on  to  the  next  cluster. 


O 


Tigure  1.  Country  .of  Island  * 
*******************************^ 


********* 


*  Level  6  4  Unit  3   Models  of  Matter 
Part  A   More  Than  One  Model »  Lesson  Cluster  3A-1 
A'.    CLUSTER  OUTLINE; 


Page 


Strategies 


Lesson  Title 


Teaching  Time 
•Suggested  * 


T-288 
T-289 
T-290 
T-292 


Introduction 
Development 
^ppj  i cat  ion 
valuation 


A  Secret  Object 
What's  In'side?  ( 
Circuit  Puzzle 
Puzzles  to  Solve 


60  min. 
60  min. 
60  min. 
60  min. 


B.    MATERIALS:    Add  the  following  materials  to  the  list  on  page  T-285: 
-Scoot  system  rectangle  dittoes  * 
--Circuit  puzzle  dittoes 
*  -Circuit  puzzle  chart  dittoes 

FILMSTRIP  INFORMATION:    Fi  Imstrip.  Set  XV  1 1  1 ,  Invisible  Systems,  is  appropriate 

for  use  ii 


tr^thts  unit. 


INTRODUCTION:    Lesson  Cluster"3A-1    Inferring  from  tyodels 

Page  T-288/S-1&   A  Secret  Object  ^60  min.)  % 

PURPOSE:.  To  develop  a  model  of  the'. shape  and  relative  size  of  a  sol  id  object  in  a 
box,  using  indirect  evidence. 


ADVANCE  PREPARATION: 
*   Background  Information:    This  lesson  focuses  on  how  to 
gather  information  about  an  unknown  object.  Students 
lo  not  know  the  identity  of  th$  object.    Instead,  .they 
co-Meet  observations  and  then  infer  a  model  of  the 
object/  This  is  the  same  principle  that  scientists 
use- when  they  study  atoms,  stars,  or  other  objects 
that  cannot  be  worked  with  directly*  f 


Language  Cards/Key  Signs 


ob j  ect 

system 

interaction 

inference 

infer 

model 

properties 
size  and  shape 


Begin  collecting  the  boxes  two  to  thnsfc  days  before 

the  activity.    Ask  students  to  bring  them  in,  or  you  can  use  the  boxes  from  the 
Scoot  Systems,  page  119.    Set  aside  one  hard  object  of  each  kind  as  an  example. 
Put  each  of  the  remaining  15  objects  in  a  shoe  box.    Put  the  lid  on  each  box  and 
number  code  it  so  that  you  know  what  is  inside;  e.g.,  pieces  of  chalk^could  be  in 
the  boxes  labeled  #1,  and  spools  in  the  boxes  labeled  #2.    Put  a  different  item, 
such  as  a.smalf  toy  car  with  free  rolling  wheels,  in^anothe'r  box  to  use  as  a 
demonstration. 

TEACHING  SUGGESTIONS:  — 

1.  .Begin,  the  actij^tf-y  by  paraphrasing  for  the  students  page  164. 


-2.  -  Show  the  students  the  box  containing  .the  object  you  have  chosen  fortthe  demonstra- 
tion.   Hold  covered  box  Jn  front  of  you.    Move  it  in  different  directions.  Feel 

v 


112 


* . 


sides  of  the  box  with  your  hands  as  you  move  it.    Turn  around,  back  towards 
students,  box  behini*  you.    Then,  remove  box  lid,  and  feel  object(s)  carefully  with' 
hands.    Replace  objects  in  box,  put  lid  back  on.    Turn  around  to  face.students. 

3.  Give  one  student  a  oovsced  box.    Encourage  student  to  move  box  and  f&&J*/^si0es 
as  it  moves;    Then  take  box;,  walk  behind  student,  take  lid,  and  place  student fs 
hand(s)  jn  box.    Student  should  feel   item(s).    Next,  encourage  stuc%its,to  return 
object(s)  to  box.    Replace  I  id  on  box.    Move  in  front  of  student.  \isf  student1 s 
observations  about  object  on  board  in  a  column  labelled  "A. 11 

4.  Ask  student  to  draw  object  on  board.,  Label  drawing  "B!t  and  show  students  item(s) 
in  box. 

5.  Repeat  process  with  another  box  with  another  student, 

6.  Pass  out  boxes  to  pairs  of  students.    Have  one  student . stand  behind  seated  part- 
»    ner.    This  student  will  hold  box  for  partner  and  will  remove  and  replace  lid. 

Col lect  boxes.  ,  '  % 

7.  Seated  students  should  make  an  !tA!t  observations  list  and  a  f,Bft  drawing.  Sfyow 
students  items  in  boxes. 

8.  Give  each  pair  of  students  another  box  and  repeat  process  wtth  the  other  partner. 

9.  P^raphrase^paragraph  1,  page  164  again, 

10.  Have  students  read  and  answer  question  1. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  develop  a  model  of  a  hidden 

object  from  indirect  evidence, 

»  ■% 

DEVELOPMENT:    Lesson  Cluster  3A-1     Inferring  From  Model s 
Page  T-289/S- 165    What's  Inside?  (60min.) 

PURPOSE:.,  To  develop  a  model  of  a  hidden  structure  from  indirect  evidence. 


Language  Cards/Key  Signs 
system 

Scoot  System, 
cardboard 
marb I e 


Identification  Cards 

s-hoebox 

cardboard 


ADVANCE  PREPARATION: 

Background  Information:    Although  this  activity  is  simi- 
lar in  purpose  to  the  proceeding  one,  the  teaching 
method  is  different.    The  students  should  not  be  given 
any  clues. _ 

Stp0£s~~the  ne^dL  for  the  students^  to  draw  each  aspect  of 
the iV(\proposed  model  ,  showing  rfizes  and  positions  of  the 
partrrions.    As  students  manipulate  the  boxes,  they  may 
change  their  minds  as  to  partition  placement.    This  is 
good.  *  As  new  evidence  is  found,  the  models  should 
change  to  f rt  the  new  evidence.  ^Emphasize  this  flexi- 
bility to  the  students  as  they  proceed. 

Before  the  class  period,  cut  the  pieces  of  cardboard  Into  squares  and  rectangles 
of  various  sizes  that  will  easily  fit  Into  the  shoe  boxes. 

TEACHING  SUGGESTIONS: 

1.     Introduce  the  activity  by  telling  the  students  that  they  have  another  opportunity 
to  develop  a  model,  only  there  will  be  little  if  any  help  from  you.    They,. are  to 
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be  on  their  own  as  much  as  possible. 

v  « 

2.  Paraphrase  directions  on  page  165.    Ask  students  to  read  page  165y; 

/ 

3.  .  Build  or\e  box  -in  front  of  the  students.  t  Use  just  one  or  tw9  partitions.  Put 

/  in  a  metal  ball.    Tape  shut.  *  '  *  <         -  ! 

.4.    Pass  box  around.    Encourage  students  to  move  it  in  different  ways. 

5.  Pass  out  Scoot  System  rectangle  dittoes.  -  Ask  students  to  draw  partitions  as  they 
think  they  are  located.    Then  open  up  box  and  show  it  to  them. 

6.  Let  the  students  work  in  pairs  and  follow  the  directions  on  page  165.    Give  stu- 
dents no  more  than  two  partitions.    By  the  end  of  the  activity,  each  student 
should  have  a  sketch  of  the  partitions  within  the  box. 

I  ' 

7.  While  the  students  are  working,  move  around  the  class  and  encourage  them  to  visu- 
alize their  models  by  asking  questions  such  as,  "Does  the  marble  roll  all  the  way 
to  the  end?    If  not,  where  does  it  stop  pr' change  direction?    How  would  that  look 

Mn'the  box?    Now,  draw  it."  "  - 

8.  When  they  h2ve  had-enough  time,  tell  the  students  to  open  the  box  and  sketch  the 
actual  partitions  next*  to  their  model. 

9.  Have  students  show*  their  botfes  to  other  students. 

DESIRED  LEARNING  OUTCOME:    The  students* shoukJ  be  able  to  develop  a  model  of  a  hidden 

structure  withirf^B  box  from  indirect  evidence. 

»  * 

APPLICATION:    Lesson  Cluster  3A-1     Inferring  From  Models  ' 
Page  T-290/S- 166    Circuit  Puzzle  (60  min. ) 

PURPOSE:    To  show  that  more  than  one  model  may  explain  a  set  of  observations. 


ADVANCE  PREPARATION:  .  .  ^  ^  

Background  Information:    Objects  such  as  wires  and  aTumi 
'    num  foil  conduct  electricity.    Objects  such  as  paper  do 

not.    Students  will  be  given  a  circuit  puzzle  made  of 
/    pieces  of  aluminum  foil  and-.:paper.    Using  a  tester  made 
/     of  a  battery,  wires,  and  smaN  .bulb,  they  afe  expected 
to  develop  a  model  of  the  inside  of  the  circuit  puzzle. 
.  Their  model  must  explain  why  the  bulb  Tights  when  cer- 
tain parts  of  the  puzzle  are  connected  butjiot  yhen 
other  parts  are  connected. 

This  activity  was  developed  by  Dr.  Richard  J.  McLeod 
of  Michigan  State  University  and'  is  used  with  his 
permission. 

Materials  -make  two  ci rcui t  ,puzz I es  whose  aluminum  foil 
is  exposed  on  the  back 
-make  overhead  overlay  of  chart  on  p.  166 
-ditto  copies  of  chart  on  p.  166 


inguage  Cards/Key  *Signs 
interact 
aluminum  foi I 
wf res  • 
battery 
circuit 
puzzle 
bulb 
model 

combination 
connections 
What  happens? 
Draw  a  model 

identification  Cards 
a  I  urn i  num  foi I 
battery 

circalt  puzzle 
bulb 
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TEACHING  SUGGESTIONS: 

I.  Demonstrate  attaching  wtres. 

'2.    Pass-out  batteries  and  assist- students  in  attaching  wires. 

3.    Demonstrate  touching  aluminum  foil  to  wires*  " 

t 

z-4.    Pass  out  aluminum  foihand  assist  students  in- using  it  to  light  bulb. 

5.  *  Pass  out  paper  and  ask  them  to 'test  it. 

6.  Ask  students  to  read  page  166,  column  1.   , Review  answers  to  questions. 

.  7.  Show  studenlfea  circuit  puzzle.  Light  bulb  by  touching  wires  to  it.  Then  turn 
over  demonstration  puzzle  and  show  them  aluminum  foil  on  the  back.  Repeat  with 
a  puzzle  with  a  different  aluminum  foil  pattern. 

8.  Use  overhead  overlay  of  chart  on  page  166.    Light  bulk  using  the  first  sample 
circuit  puzzle.   Jhen  ask  a  student  to  indicate  which  holes  you  used.  Write 
ffyesn  in  appropriate  block  on  chart.    Then  try  another  pair  of  holes.    Fill  in 
appropriate  block.    Continue  until  at  I  combinations  are  tested. 

9.  Ask  students  to  read  page  166-167  (column  1).    Pass  out  charts  to  students.  Point 

*  out  that  the  backs  of  their  puzzles  are  covered.    Ask  them  to  try  to  light  their 

•  bulbs.    When  they  have  tried  one  combination,  assist  them  in  filling  out  their 
charts.    Repeat  until  all"  appropriate  blocks  are  filled  out. 

10.  Ask  students  to  draw  what  they  think  the  back  of  their  circuit  puzzle  looks  like. 

II.  Can  they  draw  another  way  Ft  might  look? 

12.  Optional:    Trade  circuit  puzzles  among  student.  See  whaf  drawing  they  develop. 
Do  we  have-different  ideas  about  how  the  back  of  a  particular  puzzle  mfght  look? 

13.  '  Ask*  students  to  read  questions  in  column  2,  page  167.    Work  with  class  on  ques- 

tions. *# 

14.  Uncover  backs  of  students^  ci rcuit  cards  so  students  compare  their  model  with 
actual  card'. 

DESIRED  LEARNING  OUTCOME :    The  students  should  be  able  to  develop  more  than  one  model 

of  a  circuit*  puzzle  to  explain  the  data  .they  collected. 

EVALUATION:    Lesson  Cluster  3A-1     Inferring  From  Models 

.    Page  T*-292/S-185    Puzzles  to  Solve  (60  min.) 

PURPOSE:    To  evaluate  the  students1  performance  in  relation  to  the  folj^wing  objectives: 
J.    Making  Inferences  from  indirect  evidenee. 

2.  BuHd'iirg  models  based  on  irtferences. 

3.  Identifying  the  extent  to  which  certain  models  are  successful. 

4.  Predicting  events  based  on  specific  models. 


798 
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ADVANCE  PREPARATION:    Materials  -ditto  w  i  th  „ s  i  x  >  rectang I es  * I i  ke  the  one  shown  in 

column  2,vpage*185  ' 
>!      *  -circuit  puzzle  that  \*i  II   light^as  does  the  one  , 
described  on  page  1#o  a  v 


TEACHING  SUGGESTIONS: 


1.    Dfrect  students  to  open  their  text  to  page  168,  read  the  page,  and  answer  ques- 
tions" 1  through  5,  giving  them  adequate  time  to  match  the  items  as  directed. - 
Paraphrase  and  act  out  each  question  as  necessary.    Review  tt^eir  matches  before 
proceeding  with. the  circuit  puzzle.  \ 


2. 
3. 
4. 

5. 


Give  students  dftto^ith  circuit  puzzle  forms  on  it. 

Light  bulb'using  circuit  puzzle  as  per  example  on  page,  168. 

Ask  students^to  read  top  half  of  column  2,  page  168  and  question  6. 

Ask  questions  7^and  8. 


6.    Ask  students  to  read  questions  9  and • TO  and  answer  them.    Then,  demonstrate  cj£z.  9 
cuits  listed  in  questions  9  and  10  so  that  students  can  receive  concrete  feedback 
on  whether  their  answers  were  correct.        '  *\ 

*********************************^^ 
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A.    CLUSTER  OUTLINE  «, 


Le\fel  6  Unrf  3  Models  of  Matter 
*  Pai4  A  More  Than  One  Model ,  Wesson  C- luster  3A-2 


Page 


Teaching  Strategies 


Lesson  Title 


Teaching  Time 
Suggested 


T-2,98 
T-299 
T-300- 
T-301 
T-302 
T-304 
T-306 


Introduction 
Introduction 
Development 
Appl icatio^ 
Appl i cat  ion 
Appl  k:ation 
Evaluation  , 


What  Is  a  Mixture? 
The  Push  Model. 
Predicting  With  the  Push  Model 
Hot  and  Cold 
Large  and  Smal  \m 
The  Shake  Moctel 
More  Models      ,  • 


40-50  min. 
50-60  min. 
60  mrn. 
60  *  min, 
60  mi  n . 
60-75* min, 
50-60  min, 


B.    MATERIALS:    Add  the  following  materials  to  the  list  on  page ^295  - 

-  ditto  and  overhead  overlay  of  chart  on  page  177  * 
*  -  .two  ir^tant  drink  mix  powdera,  including  one  grape  flavor 

-  two  pitchers 

-  spoon 

-  two  materials  that  do  not  mix  well  together  (e.g.  oil  and  water) 

C      "  slx  9lass  Jars  ,  •  ' 

^  -  teaspoon 

FILMSTRIP  INFORMATION:    Filmstrip  Set  XVIII,  Invisible  Systems,  Is  appropriate 

for  use  in  this  unit. 


INTRODUCTION:    3A-2    Models  of  Mixing  Systems 

Page  T-298/S-169    What  Is  a  Mixture?    (40-50  min.)  >e 


PURPOSE: <  To  introduce  the  concept  of  mixture 
ADVANCE  PREPARATION: 


Materials  -  two  instant  dri nk  powders, 
one  grape  and  one  other 
flavor 

-  small  paper  cups ' 

-  spoon  ■ 

-  water 

-  two  materials  that  do  - 
nt>t  mix^eU  together 
(e.g.  oi I  and  watfer) 

-  2  pitchers  or  bowls 


Language  Cards/Key  Signs 


This  is  a  mixture 
What  wi 1 1  happen? 
What  will  the  properties 

be? 
property  m 
mixture 
predict  "* 
combination 
material s 
mixing  system  , 
powder 

Identification  Cards 
mi  xture 
drink  powder 


Background  Information  -  Mixtures  and  compounds  are  different.    A  mixture  con- 
sists of  two  or  more  substances  that  combine  without  losing  their  individual 
identities.    In  a  compound,  the  identities  of  the  combining  substances  are  charrged. 
For  example,  in  a'mlxture  of  salt  (sodium  chloride)  and  water,  the  salt  still  ex- 
ists as  sodium  chloride  and  the  water  as  Water.     If  the  water  evaporates,  ^he  ~ 
salt  is  left  behind.    But  when  pure  sodium  combines  .with  water,  a'nev*  compound, 
sodium  hydroxide  (caustic  soda),  is  formed. 

Mixtures  possess  some  of  the  properties  of  the  combining  substances;  compounds 
do  not.    For  example,  a  mixture  of  blue  food  coloring  and  water  will  be  blue  and 
watery.    But  the  compound  sodium  chloride  (salt)  is  not  at  all  like  sodium  Ca 
metal)  or  chlorine  (a  dea'dly  gas).        ,  ^  n' 

.Mixtures  can  be  made^  of  solids,  liquids,  and  gases.    The  oceans  are  mixtures  o*f 
water  and  manv  dissolved  solids.    The  atmosphere  is  a  mixture  of  oxygen,  nitrogen, 
carbon  dioxid^,  and  other  gases. 

TEACHING  SUGGESTIONS: 

1.    Mix  a  drink  powder  (not  grape)  with  water  in  front  of  students.    Label  with  iden- 
tif  icatiorf  card. 


t 


d^nt 


2.  Ask  students  to  describe  what  you  did.    Give  each  student, a  taste. 

3.  Ask  students  to  look  at  picture  oo  page  169. 

4.  Paraphrase  page  169.    Then  have  students  read  it. 

•5.    Hold  out  grape  drink  packet.    Paraphrase  question  1,  page.J69.    After  students  have 
given  their  ideas,  ask  one  student  to  help  you -mix  the  powder  with  water.  Ask 
another  student  to  help  you  pour  grape  drink  into  cups  and  pass  them  out  to  other 
students.    Were  their:  ideas  correct  about  what  the  properties  of  the  mixture  would 
be? 

6.  Repeat,  process  in  #5  using  two  materials  thal^  do  not. mix  together. 

7.  End  the  discussion  with  the  idea  that  it  isn't  obvious  why  some  substances  will 
mix  and  others  will  not.    There  is  more  to  making  mixtures  than  meets  the  eye. 

•it,,  J 

DESfRED  LEARNING  OUTCOME':    The  students  should  be  able  to  give  several  examples  of 

"*  mixtures  and  predict  some  properties  of  mixtures  from  the 

properties  of  their  ingredients. 
******** ********************************************************* ********************* 

INTRODUCTION:    3A-2    Models  of  Mixing  Systems 

Page  T-299/S-170    The  Push  Model  (50-60  min.) 

PURPOSE:    To  determine  whether  The  push  model  proVTctelF'a  good ' "^^7TFfTon"To r^nffnTF 
ture. 

ADVANCE  PREPARATION:    Materials  -  glass  jars 

-  teaspoons 
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Background  Information  -  One  might  say  that  the  ,lnj,t,ial% 
"push"  of  the  drop  of  food  coloring,  as  It  strifes  ™e 
water  and  falls  through  it,  begins  the  mixing.  After- 
wards*, as  the  wisps*of  coloring  slowly  spread  through- . 
out  the  water,  students  m3y  infer  that  the  tcMoring 
and  vfater  are  still  pushing  on  each'oTher.    Bqt  al'i 
they  can  actually  observe  is  movement^  not  pushing.  •  . 
Do  not  dispute  their  claim  that  the  Hquids  are  push- 
ing each  other.     Instead,  ask  what  theTr  evidence  is 
(observed  movement  of  coloring)  and  what  could  be 
causing  the. pushing  (not  readily  apparent).    Do  not 
attack  or  defend  the  push  model,  buf  help  the^tu- 
dents  to  see  that  while  it  seems  at  least  partially 
satisfactory,  it  may  not  explain  all  their  observa- 
tions. 


Language  Cards/Key  Signs 
What'  do>  you  -observe? 
Push  model" 

model         .  .4  , 

mixing       •  *  

observe'  '  •  •  , 

materral         *mi  ,        t  v; 
I  i C| d  food  colorjhg*'  ^ 
support  m  .  - 
evidence' 

Identification  Cards 
cup 

I  iqui  d  food  coloring 


TEACHING  SUGGESTIONS:  1  *  * 

'l.  Fill  a  glass  jar  with  water.  -When  water  is  stilf,  drop  a  half  teaspoon 'of  food 
cdloring  into  ift*,  *Have  students  gathered  around  jar.  Label  with  the  time  of  day. 
Have  another  jar  started  before  school  begins.  Encourage  them  to  watch  closely. 
Ask  them  to  indicate  what  they  saw.  Do  another  jar  every  half  hour.  Label  .each 
with  the  time.  This  will  enab  le' students  to  sea  the  progression  of  mixing  with- 
out sitl^fftj  and  watching  the  same  jar  for  two  hours.  A  time  line  of  jars  can  be 
jpset  up.    Students  could  then  easily  also  see  stages  of  change  in  mixing. 

2.  Paraphrase  column  one,  page  170.    Then  ask  students  to  read  it.  # 

3.  Have  each  student  label  a  cup  with  his/her  name  and  fill  it  with  water. 

4.  Instruct  students  to  add  the  food  coloring  after  the  water  has  had  a  few  minutes 
to  become  still.    Warn  them  to  avoid  getting  the  color  on  their  clothing. 

5.  m  Have  them  observe  cup  at  10  minute  intervals.     Later,  have  them  draw  what  happened. 

w.    Paraphrase  questions  in  column  two  and  ask  stOdents  what  they  think  about  them. 
Keep  in  mind  that  this  is  an  exploratory  activity  that  is' not  expected  to  lead  to 
final  acceptance  or  rejection  of  the  modeL 

7.    Have  the  students  examine  the  mixtures  for  the  next  theee  days.    At  ^the  end  of  this, 
time,  ask  if  the  push  modef  provides  an  explanation  for  why  the  water  and  food 
coloring  have  stayed  mixed  and  not  separated .out.   Jhe  answer:    apparently  not. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  partially  explain  the  mix- 
ing of  food  coloring  and  water  in  terms  of  ffie  push  model 
—  g~<j-jje.|.prln|ne  WkjCh  evidence  may  not  fit  the  model.  - 
**********************************^ 

DEVELOPMENT: ,   3A-2    Models  of  Mixing  Systems         %  r  '        ^  ^ 

Page  T~30(5/S-171    Predicting  Wfth  'the  Push  Ibdel  C60  min. )        ^  . 

PURPOSE:    To  make,  and  test  .predict  ions  based  on  the  push  model.  *> 


802 


■4> 


119 


Language-' Cards /Key  Signs 
predicting.       •  „; 
model  * 
foQ^  Coloring 

^surface  * 
prediction 

« 

^TB&vkrtl cation'  Cards 
fooch  coloring 
cCipf      *     '  .  ' 


ADVANCE  PREPARATION:  Materials  -  plastic  cups  * 

•  *  *  -  medici  ne*  dropperst 

.    i         .*  f                   -  containers  -of  darfc^food  *' 

*:A .  -cojoring*  *         .    -  *•  •  - 

■  .  '      -.grease  pencils,,  *' 

<•..    ' '\      fc  •      ,       '**      nyeter  sticks*  -  *'\ 

*  -v  t  paper  and  peppfhs        *  ;*/ 

-  ft  *  f     .*  • 

-  Background  Information  -  A  node  I  is  useful*  if  .corcect 
predictions  can  be  made^sed  on  the'mandel.  ;  According/ 

*to  the  push  rjodel,  the*pushfng  of  one' substance  *     %  f 
aga'inst  the  other  causes  mlxi'ng.,  ,  Xhen?fore,  th£*Jaf-    *  - 
ther  the  drop, of,  food  cgloring  falfs  before"  i,fj?its  "the' water,  the  better  the  mix- 

'  irig  should  be.'  In  fact,  wfiat  hppperts  is  t^at  there  is'rrpre  turbuterlca  and  mixing 
wijen  t)ie  food  coloring  is  ^dropped  from  greater  heights).  bgt"only  at  i irst.  After 
the  initial  disi^urbance,  mixing  proceeds,  §s  it,did  f  n  the*  precedi  ng -acti  yi  ty ,  by 

.slow  d  i  f  fusion.  '  \-  •  - 

'  -v        •  ;  .  '  1 :      %  M> 

TEACHING  SUGGESTIONS;  ^      '*  •*  ~,       ,  ^  ■ 

i    *         *  *  ♦  * 

1.  Review  the  push  node  I ;    *  ;  .  * 

'  i 

2.  Paraphrase  .each  paragraph  on  page  171 ;    After*  efach  4 s„ .paraph rased  have  students 
read  i  t.   •    *  .  '     *         <.  ,V 

^*  ♦  ■* 

3.  Write  down  student  ptredictions  on  the  board.       .  •    .  ■« 

4.  Have  students  make  ~a  chart  for  their  observed  ions,.-     ^        (  ^_  ' 

***«♦  ~  **"    „  *       ,    *^  * 

5.  Cai/tion  st-udents  to  avoid  getting  food  colorijig.^n/'thetj-  c'lothing.  .      '  '  . 
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6.    Have  students  work  in  groups  of-two  with  seyerv  cups,  v  *  *> 

#7.    Ask  the  students'  to  give  the  watef  iriv  the  tups  a  "f.ew  -raknutes'to  become  still 
before  they  add  the  food  coloring.      *  ,     >;  ^        *  v/  "  % 

"8.    Should  students  inquire  what  "mixing  betterIK  means,  suggest,  that  they  try  to  deter- 
mine how  completely  the  color  spreads,  throughout  th^  water  or  how  fast  the  color 

spreadst*                          *       '-J*\  '*                          -  -  "                     ~  * 

•  *      *     »      *    . 

9.    Following  th?  activity,  discuss  the  predictions  and  observations .  Each  student 

should  make  a  judgment  about  thefvsfue  of  the  model  in  accurately  predicting  results, 

DESiREO  LEARNING  OUTCOME:    The,  students  Should  be  able  to  explain  how  successfully  the 

.push  model  predicts  tiie  results  of  mixing  Experiments. 

APPLICATION;"   3A-2    Models -of  Mixing  Systems 

k     '  Page  T-301/S-172    Hot  and  Co^d  C6Q  min:,)  , 

PURPOSE:*- To  test  the  pu§h  model  of  mixing'when  thej  ngre'dient^  are  at  different 
*   temperatures.  .  , 


ADVANCE  PREPARATION:    Materials  -  plastic  cups  j 

-  medicine  droppers 

*  -  containers  of  jda£k  food 
'             •     *  coloring  ! 

-  grease  penci  Isj 
--          '                                -  containers  for:  water 

j 

Background  fnformation  -  The    p,ush  model  ma^  partially 
"explain  why  material s"  mi  x  when,  they  are  at  the  same 
temperature,  as  in  the  two  preceding  activities.  But 
the  push  model  says  nothing  about  temperature  mixing. 
If  a  small  amount  of  hot  liquid  is  dropped  in  cold 
liquid,  the  warm  liquid  wi  I  I  "hend  to  float  ?nd  there- 
fore not  mix  as  well  as  when  the  liquids  a're  at  the 
same  temperature.    The  push  model  does  not  explain 
these  observations,  t 

A  fair  tejst,  which  the*  students  will  carry' out,  is 
a  controlled  experiment.    To  do  a  fair  test,  use  two 
or  more  set-ups    that  are  identical  except  for  the 
variable  you'are  testing.    Only  by  doing  a  fair  test 
can  you  be  certain  of  the  variable  causing  an  observed  effect, 

#    *  * 
TEACHING  SUGGESTIONS: 

1,  Paraphrase  column  one',  page  172,    Have  students  give  predictions.    Write  them 
on  chalkboard. 

2. "  $Have  students  read  column  one,  pagg^l72^^ 

3.  Discuss  the  nature  of  a  fair  test  as  described  in  the  BACKGROUND  INFORMATION/  Ask 
students  to  be' careful  to  have  the  dropper  only  slightly  above  the  Water  when  drop- 
ping the  food  coloring  in!    The  idea  Is  to  give  the  system  only  a  small  "push"  this 
time  and  to  haye  the  "push"  from  falling  the  same  in  both  cases,  leaving  tempera- 
ture only  as  a  variable. 

4,  Paraphrase  column  two,  page  172  down  to  question  D,    Ask  students  to  read  tfais 
section, 

5..  Divide  students  intoL<groups  of  two.    Ask  them  to  perform  tests,  ; 

6.  After  activity,  liststudent  observations  on  chalkboard. 

7.  -Paraphrase  questions  1  and  2,  column  two,  page  172.    Then  have  students  read 
questions.    Challenge  students  who  are  reluctant  to  give  up  the  push  model  to  try 
to  adapt  it  to  fJt#ffte*'new  evidence*.  .  They  may  be  able  to  add  a  temperature  factor. 
Some  students  wi 1 1  w j 1 1 Ingly  develop  their  own  rtew  model.  * 

DESIRED  LEARNING  otffCOMEii    Jhe  students  should  be  able  to  amend  the  push  model  to  fit 

*  **new  evidence  or  develop  a  new  model . 
**********^************^ 

APPLICATION:    3A-2    Models  ofrMIxinq  Systems' 

Page  T-302/S-173    Large  and  S>mal  P  C60  mtn.) 


Language  Cards/Key  Signs 
push  model 

What  do  you  think  would 

happen? 
What  do  you  observe? 
liquid 
temperature 
di  f f erence  ■ 
evidence 
food  color! ng 
f ai  r 

immediately 
observe 
compare 


Identification  Cards 
heated  food  coloring 
cool  food  coloring 


PURPOSE:    To  test  the  usefulness  of  the  push  model Jin  explaining  how  substances  of 
di f ferent  si zes*dissol ve.     .  V  * 


ADVANCE  PREPARATION:    Materials  -  Have  ready  for  each  stu- 
dent: « 

-  2  p lastic  cups 

-  2  pieces  of  hard  candy 

Background  Information  -  Dissolving  is  'the  form  of'.mix- 
ing  in  which  a  gas  or  solid  mixes  with  a  liquid.  Be 
sure  the  class  understands  this. 

Small  pieces  of  candy  will  dissolve  (mix)  faster  in 
water'than  larger  pieces,  because  the  smalf  pieces 
expose  more  surface  area  to  the  water.    The  students 
do  no^fr,  of  course,  understand  the  reason  for  this 
phenomenon,  and  it  would  defeat  the  purpose  of  the 
lesson' to  explain  it  to  them. 

When  a  drop  of  food  coloring  falls  into  the  water, 
some  initial  mixing  is  evident  and  can  be  partially* 
explained  by  the  push  model.    That  will  not  be  the  case 
•    with  the  candy  and  water.    The  large  and  small  pieces  will  reach  the  bottom  of  the 
cups  equally  fast  and  equally  undissolved.    Pushing  here  seems  ineffective.  After 
a  while,  however,  students  will  observe  a  colored  cloud  of  dissolving  candy  forming 
around  the  pieces.    They  may  infer  that  the  candy  is  pushing  out  into  the  water. 
Be  sure  to  point  out  that  this  is  an  inference,  not  an  observation.    Ask  what  could 
be  causing  the  push,  if  it  is  one.    The  students  will  probably  no1*  have  any  idea. 

Support  that  class  in  feeling  there  Is  an  on-going  mystery  here  that  future 
lessons  will  help  them  solve.    Doing  this  series  of  activities  leading  up  to  the 
small  particle  model  will  give  the  students  a  much  better  understanding  of  that  , 
'  model  than  they  could  gain  if  It  were  presented  to  them  at  the  start  as  the 
accepted  model  of  matter. 

TEACHING  SUGGESTIONS:  . 

1 .  Review  push,  model  . 

2.  Paraphrase  paragrpahs  1-3,  page  173.    List  student  responses  on  chalkboard. 

3.  Ask  students  to  read  page  173.    Paraphrase  paragraph  describing  fair  test. 

4.  Half  fill  cups  wfth  water.    Ask  students  to  place  two  cups  on  shelf  or  windowsill, 
label  a  piece  of  paper  with  their*  name  and  place  label  by  their  cups. 

5.  Crush  a  piece  of  candy  on  a  paper  towel  and  give  It  and  a  piece  of  whole  candy,  to 

a  student.  Ask  him/her  to  drop  whoje  piece  into  a  cup,  crushed  pieces  into  another 
cup.    Repeat  process  with  each  student.    Cauflon  them  not  to  stir^ater,. 

6.  Ask  students  to  observe  what  occurs  in  cups. 

7.  Work  with  students  on  questions  1-3,  page  173. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  amend  the  push  model  to  fit 

the  new  evidence  or  develop  a  new  model. 
****^*#********************************#***^ 


Language  Cards/Key  Signs 
push  model 

What 'do  you  predict?^ 

dissolve  * 

candy    *•  ™ 

crush 

model 

predict 

fai  r 

solid 

observation 

Identification  Cards 
whole  candy 
crushed  candy 
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APPLICATION:    3A-2    Nbdels  of  Mixing  Systems 

.  ~  -  Page  T-304/S-174    The  Shake  Model   C60-75  mln.) 

PURPOSE:    To  introduce  the- shake  model  and  test  predictions  based  on  it. 


ADVANCE  PREPARATION:    Materials  -  medicine  droppers 

-  containers  for  water 

* 

Background  Information  -  In  the  first  part  of  the 
activity,  students  will  find  that  the  faster  they 
shake  a  salt  and  water  mixture,  the  better  the  two 
will  mix.    However,  in  the  next  part  of  the  activity, 
they  will  find  ^hat  the  length  of  time  they  shake,  salt 
with  Water  may  not  affect  how  much  salt  dissolves. 
The  water  will  probably  become  saturated  with  salt 
and  be  unable  to  dissolve  any  more  no  matter  how  long 
it  is  shaken.    Therefore,  the  shaking  model  does  not  9 
explain  all  the  observations  on  mixing,  Since-a 
successful  model  should  be  able  to  explain  the 
available  evidence  and  also  provide  correct  predictions, 
the  shake  model  is  not  a  wholly  successful  model.  When 
a  scientific  model  does  not  explain  the  phenomena  it  is 
supposed  to,  it  must  be  mod+fied  or  abandoned • 

TEACHING  SUGGESTIONS: 

1.    Introduce  this  activity  by  reviewing  how  to  determine 
when  a  model  is  successful. 


Language  Cards/Key  Signs 

shake  model 

What  happens?  [ 

'materials 

mix  • 

predict 

'label 

dissolve 

salt 

container 
medicine  dropper 
di  f ferent 
interpret 
results 
observation 

I  dent 1 f i cat  ion  Cards 
salt 

medicine  dropper  - 
container  v 


2.    Paraphrase  page  174. 
shaking  is  faster? 


Ask  them  to  predict  whether  mixing  will  occur  better  if 


3.    Ask  students  to  read  page  1 74 i 


4. 


5. 


Divide  students  into  groups  of  three  and  do  activity  as  sugges/ed  on  page  1 74 • 
Emphasize  the  nature  of  a  fair  test.     If,  for  example,  the  student^ a testing 
the  effect  of  how  fast  they  shake  the  mixture,  then  the.  via  Is  must  be  -fhe  same 
size,  the  amount  of  salt  and  water  in  all  containers  must  be  the  same,  and  a 
"shake"  shouJd  be  defined  and  understood  by  all  students  ta  be  the  same  motion 
(most  likely\ne  shake  would  be  one  bac£-and-forth  motion).  j. 


Ask  students  to  label  containers  A,  B,  and  C. 
List  differences  on  chalkboard. 


Discuss  differences  they  observed. 


6.  Paraphrase  page  175,  paragraphs  1  and  2,  then  ask  students  to  read  this  section. 

7.  Ask  students  to  do  activity  on -page  175  in  their  groups. 

8.  Ask  students  to  label  containers  A,  B,  and  C.    Discuss  differences  observed. 
List  on  chalkboard. 


tions  1-6, 


ie  175  with  students. 


9.    Paraphrase  and  work  through  ques 

i 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  evaluate  the  shake  model  tn 

terms  of  how  well  it  enables  them  to  predict  results. 
########*#####***#*#*****************#^ 
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EVALUATION:  3  A-2    Models  of  Mixing  Systems 

Page  T-306/S-176    Morpjtodels    C50-60  min.  1  *  > 

PURPOSE:    To  evaluate  the  students'  performance  in  relation  to  the  following  objectives,: 
1".    Evaluating  hSw  welT  four  models  exj>lafn: mixing. 
2.    Stating  evidence  that  supports  their  evaluations.  .  1 


ADVANCE  PREPARATION:    Materials  - 


ditto  o.f  chart  on  'page 
177 

-  overhead  overlay  of  chart 
on  page  177 

TEACHING  SUGGESTIONS:  T 

"   1.     Introduce  the  lesson  by  reviewing  the  features  of 
^  the  push  and  shake  models. 

2.  Paraphrase  page  176  then  have  students  read  page  1 76 ^ 

3.  Make  a  list  on  the  chal kboard  ,of  all  the  models,  in- 
cluding the  two  new  mbdelsxintrpduced  in  this  lesson| 

"  Discuss  these  models  to  be  sure  the  students  under- 
stand them.    You  could  choose  one  activity  the  stu- 
dents have  done  and  discuss  how  we  1 1  each  of  the 
'four  models  explains  the  results*    tf  students  have 
developed  their  own  Ttodels,  include  these  on  the 
list,  too.    The  next  cl  uster  wi  1 1  work  #i,th  *al  I 
models,  so  students  will  have  opportunity  for 'de- 
velopment of  greater  understanding.  -  . 

4.  Paraphrase  page  177.    Pass  out  dittos  of  chart  on  page  177.    Ask  students  to  read 
page  177.    Do  food  colorings  model  on  overhead  oveVlay  of  chart. 

5.  Ask  students  to  do  #1,  page  177. 

6.  "  Work  with  ^f^dents  on  questions  2,  3,  page  177. 
********************************************** 


Lanauaqe  Cards/Key  Signs 

push  model 

shake  model 

• 

sticky  model 

small  particle 

model 

model 

system  • 

successful 

food  coloring 

interaction 

mixing  model 

developed 

unstick 

movement 

matter!  a  1 

rate 

Identification 

Cards 

/ 
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Level  6  .Unit  3"  Models  of  Matter  - 
Part  A   More  Than  One  Model  T  Lesson  Cluster  3A-3- 
A.    CLUSTER  OUTLINE:  ' 


Page 

Teaching  Strategies 

Lesson  Title  „ 

Teaching  Time 
Suggested 

T-312 
T-313 
T-314 
T-317 
T-318 

Introduction 
Introduction 
Development 
App I icatibn 
Eva  I uat ion 

How  Do  Solids  Mix  With  Liquids 

Slow  Motion  Mixing  y 

Unmixing  Mixtures 

Mixing  Paint 

The  Amazing  Gotton  Ball 

50-60  min. 
'    30-40  min. 
60  min, 
30-45'  min. 
50-60  min* 

NOTE:    The  Enrichment  lesson  has  been  el iminated. 

B.    MATERIALS:    Add  the  following  to  the  list  on  page  T-309: 
-1  tube  each  of  blue  and  white  artist's  paint 
-artist's  paint  brush  ' 

FILMSTRIP  INFORMATION:    Vilmstrip  Set  XV I  I  I ,  Invisible  Systems,  is  appropriate 
'  -                            for  use  in  this  unit. 

INTROD0CTION:    Lesson  Cluster  3A-3   Models  of  Mixing  and  Unmixing 

Page  T-312/S-178    How  Do  Solids  Mix  With  Liguids?  (50-60  min.) 

PURPOSE:    To  apply  the  previously  introduced  models  of  mixing  tot a  new  mixing  inter- 
act I  on . 


ADVANCE  PR£PARATION> 

-Background  Information:  .There  is  no  one  answer  for  this 
lesson  c^fpr  Lesson  Ob).    In  both  lessons  the  substances 

•      will  mBfili  However,  the  push  model  and  the  shake  model 
are  not  ETkely  to  adequately  explain  fhe  results. 
There  Is  little  apparent  pushing  in  either  of  these 
activities  (unlike  the  pushing  that  might  have  been  in- 
ferred when  food  coloring  was  dropped  from  increasing 
heights,);' nor  is  there  any  apparent  shaking.    The  x 
sticky  model  is  also  weiak  in  predicting  mixing  in  Les- 
son ()b\  because  it  i  s  di  f  f  icult  to  visualize  how  the 
rather  rfgid  gefatin  is  going  to  unstick  the  food 
coloring.    The  small  particle  tnodej  is  the  one  most- 
likely. to  explain  mixing  in  both  lessons,  because  Lt 
states  that  particle's  of  matter  are  always  moving. 
♦However, v do  not  expect  this  same  reasoning  from  the  stu- 
dents.   While  they  may  accept  the  Idea  that  fruit 
dr;ink  powder  j,s,made  up  of  small  particles,  the  students 
will  not  Intuitively  accept  the  idea  that  water'and  ge- 
latin are-,  too.    Any  model  the  students  choose  is  accep- 
table as  long  as  they  explain^the  results  adequately 
In  terms  of  their  model. 


Language  Cards/Key  Signs 

What  happens? 

small  particle  model* 

push  model 

shake  model 

sticky  model 

models 

mixing  ^ 
interaction 
coffee  stirrer 
estimate 

observations  J 
evidence 
solid 
Ifquid 

> 

-Identification  Cards 
coffee  stirrer 
cup 

ffult  drink  powder 
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Materials  -clear  plastic  cups 

-coffee  stirreo^Mt  popsfcle  sticks 
-containers  «Hw  -  - 

-powdered  frul  Ik 


TEAfcHl%3  SUGGESTIONS:  .v 

1.     Introduce  this  lesson  by  reviewing  on  the  chalkboard  or  an  overhead  projector 
the  names  and  characteristics  of . each  of  the  four  models  presented  in  the  pre- 
vious cl uster.        ^  « 


2.  Before  school  prepare  a  cup  with  coffee  stirrer  and  arink  powder  in  Tf-as  on 
page  178.    Label  with  time  you  prepared  it.    Prepare  another  cup  every  30  min-  ' 
utes.    This  will  provide  an  example  of  a  time  line  of  the  mixing. 

3.  Draw  students 'attention  to  prepared  cup(s).    Then  demonstrate  how  to  prepare 
a  cup. 

4.  Paraphrase  column  one,  page  178.    Then  have  students  read  it. 

5.  Have  each  student  prepare  a.cup  and  write  down*  observations.    Ten  minutes  later 
have  them  observe  cup  again  and  write-down  observations. 

6.  Make  4  columns  on  chalkboard.    Label  each  with  name  of  one  of  the  models.  Add 
columns  for  models  students  have  invented.    Write  names  of  students  under  models 
as  they  vote, for  which  one  they  think  explains  "what  happens.    Then  work  with 
students  on  questions  1-5.  ^ 

9 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  judge  how  useful  the  mixing 

models  areJ^^xplaining  a  new  mixing  interaction. 


t******************^************************* 


INTRODUCTION:    Lesson  Clyster  3A-3   Models  of  Mixing  and  Unmixing 
Page  T-313/S-179    Slow  Motion  Mixing  (30-40  min.) 

PURPOSE:    1^  predict  results  and  explain  new  observations  using  several  of  the  models 
presented  previously  and  to  determine  the  relative  usefulness  of  these  , 
models. 


ADVANCE  PREPARATION:    Materials  -cups 

-food  coloring, 'dark  tJ 
-unflavored  gelatin  * 
-grease  penci Is 
j  -plastic  wrap 

^medicine  droppers 

TEACHING  SUGGESTIONS: 

1.  Introduce  this  activity  by  reviewing  on  the  chalkboard 
the  names^^affa  characteristics  of  each  of  the  four 
modeis  presented  in  the  previous  cluster. 

2.  Paraphrase  page  179,  down  to  questions. 

3.  1  Demonstrate' adding  food  coloring  to  gelatin  as 

described*  on  page  1791 


Language  Cards/Key  Signs 
sticky  model 
push  model 

smal  I  partlc.Le  mddel 
shake  model 

model  p last Ic  wrap 

system  surface 
interaction  evidence  * 
gelatin  prediqt 
food  coloring 
observation 

Identification  Cards 
food  coloring  cup 
eye  dropper*  gelatin 
plastic  wrap 
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4.  Have  students  read  page  179. 

5.  Distribute  cups  and  have  students  prepare  them  as  on  page  179. 


6. 


After  students  have  observed  gelatin  for  5  days,  and  recorded  their  observation*; 
work  with  them  on  questions  on  page  179.  , 


DESIRED  LEARNING  OUTCOME:    The/s+udents  should  be  able  to  judge  how  useful  the  mixing 

models  are  at  explaining  a  new  mixing  interaction.  / 
*******************************^ 

/  -  / 

DEVELOPMENT :    Lesson  Cluster  3A-3    Models  of  Mixing  and  UnmVxinq 
Page  T-SM/S-ISCT  Unmixing  Mixtures  (60  mlti.) 

/  .     '  *  / 

PURPOSE:    To  use  a  mixing  model  to  explain  the  separation  of  colors  by  'paper  chroma- 
tography. \  ^ 


ADVANCE  PREPARATION:"  v 
"Background  Information:    Colored  ink  or  food'coloring 
consists  of  mixtures  of  several  different  colors.  In 
this  activity,  unlike  any  so  far,  mater  fa  Is  are  going 
to  be  separated  rather  than  mixed.    The  coloring  will 
spread  itself  throughout  the  filter  paper  in  distin- 
guishable bands.    The  process  Is  ca I  led*  chromatography . 
The  students1  task  is  to  explain  the  separation  of 
materials  in  terms  of  a  model.    Although  there  Is  no 
correct  answer,  the  shake  model  is  clearly  the  least 
effective  in  explaining  separation*    There  Is  no 
observable  shaking  going  on.    However,  the  water  does 
move  up  the  filter  paper,  so  the  small  particle  model 
could  explain  the  event.    The  sticky  model  could  also 
explain  why  the  coloring  separates,  since  the  water 
moves  up  the  cone  and  could  "come  unstuck"  from  the 
coloring.     It  is  also  possible  to  infer  that  the  colors 
push  apart  from  each  other,  a  I  though* the  reasons  for 
this  action  are  not  clear. 

Have  students  remove  the  cones  after  about  25  minutes 
and  allow  them  to  dry.     If  the  cones  are  left  in  the 
water  too  long,  all  the  coloring  will  mix  again. 

Materials  -cups 
-water 

-food  coloring 
-medicine  droppers 
-scissors 
-tape 

-f  i Iter  paper  or 
1   heavy  paper  towel s 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 

push  model 

shake  model  * 

.sticky  model 

sma I  I  parti c I e  mode  I 

mixture 

unmix 

liquid 

material 

common 

T>aper  towel 

cone 

food  coloring  * 
ink 

observation 


1.     Introduce  the  activity  by  reviewing  the  four*models  used  previously.    Then  point 
out  that  this  activity  is  the  opppsite  of  the  others.  #  In  previous  activities 

f     the  students  have  been  mixing;    now -they  will  separate  what  has  previously  been 
mixed. 
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araphrase  page  180.  -Then  have  students  read  page  180.   , 

DemQftstrate  activity  on  page  180. 

* 

4.  Paraphrase  paragraphs  1  and  2,  page  181.  f 

» 

5.  'Divide  students  into  groups  of  two.    Have  each  group  do  the  -activity . 

K  *  » 

6.  Paraphrase  paragraph  3,  page  181.    Demonstrate  with  cone  you  prepared  earlier. 
Then  have  students  follow  through  at  approprlate^time. 

» 

7.  Work  with  students  on  questions  in  column  one4,  page  181. 

♦* 

8.,  List  models  on  board.    Ask  students  which  one(s)  apply  to  this  activity. 

DESIRED  LEARNING  OUTCOME :    The  students  should  be  able  to  evaluate  how  useful  the 

mixing  models  are  in  .explaining"  color  separation  by  paper 

%  *         chromatography.  . 

#################*###***####*********#************^ 


APPLICATJON:    Lesson  Cluster  3A-3   Methods  of  Mixing  and  Unmixing 
Page T-317/S- 182    Mixing  Paint  (30-45  min.> 

PURPOSE:    To  evaluate  how  useful  a  model  is  in  explaining  why  paint  colors  mix. 


ADVANCE  PREPARATION:    Materials  -1  tube  each  of  bjue* and 

.  white  artist's  paint 
-artist's  paint  brush 


TEACHING  SUGGESTIONS:  ^>  * 

1.  Introduce  this  activity  by  reviewing  , on  the  chalkboard 
the  names  and  characteristics  of  each  of  the  four 
mixing  models.  j 

2.  Pa rapftrasfi* column  one,  page  182.    Then  have  students 
read  it.  #  ^* 

3.  Have  students  read  column  two,  page,  182. 

4.  Take  out  2  tubes  of  pajnt  and  replicate  activity 
describes  on  page  182.    Encourage  students  to  examine 
your  work. 


Language  Cards/Key  Signs 

shake  model 

push  model 

sticky  model 

smal I  particle  model 

What  model  is  best  here? 

pa  I lette 

interaction 

tube 

mixing 

paint 

interation 

concrete 

artist 

Identification  Cards 
paint 


5.    Using  Language  Card,  "What  model  is  best  hire?"    work  with  students  on  questions, 
page  182.    The  push  model  will  probably  be  chosen  by  many  students  to  explajn  this 
mixing  interaction.    Thfe  paints  are  "pushed11  around  by  the  brush  until  the  colors 
are  mixed.    The  sticky  model  and  the  sma+l  particle  model  can  also  be  used  to 
explain  the  mixing.    Some  inventive  students  may  decide.that  two  or  more  models 
can  be  combined  to  explain  the  interaction.    For  example,  the  paints  might  be 
made  up  of  small  particles  that  are  interspersed  and  unstick  from  each  other  by 
being  pushed  around  by  the  brush. 

DESIRED  LEARNING  OUTCOME:.    The  students  should  be  able  to  evaluate  how  well  a  model 

explains  the  mixing  of  paints. 
***#*#####*##******#******#***#**#******####*#^ 
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EVALUATION:    Lessbn  Cluster  3A-3   Methods  of  Mixing  and  Unmixing 

Page  T-318/S-182    The  Amazing  Cotton  Bal I  (50-60  min.) 

PURPOSE:    To  evaluate  the  students'  prefprmance  in  relation  to  the  following 
object! yes: 

U    Recording  their  observations  on  mixing  ,  i nteract ions.  ; 
2.    Explaining  their  observations  In  terms  of  one  or,  more  models. 
3..   Ranking  models  according  to  their  degree  of  success  in  explaining 
J  observations.    '  / 

4.    Designing  and  carrying  out  an  experiment 'to  determine  the  cause  of 
an  observed  effect.  ^ 


ADVANCE  PREPARATION: 


Materials  -plastic  cups  * 
x  -water 

-cotton  bal Is 
-rubbing  alcohol 
-paper  and  penci I s 


TEACHING  SUGGESTIONS 


2. 


3. 


4. 


UON 
hea< 


Introduce  theactivfty  by  explaining  that  in  this 
activity  the  students  will  not  only  try  to  explain 
what  they  observe  in  terms  of  a  model  chosen,  but 
they  will  also  make  up  an  experiment  of  their  own. 

* 

Paraphrase  column  one,  page  183.    Demonstrate  proce- 
dure.   CautJ(en  students  to  keep  alcohol  away  from 
their  eyes  and  face.    Stress  that  they  should  observe 
the  water  under  the  cotton  immediately  after  dropping 
in  the  bal  I.  ; 

'« 

t 

While  they  are  carrying  out  the  activity,  move  around 
the  room  and  encourage  them  to  invent  their  own  j 
exp&KJment  to  discover  the  cause  of  the  wave  effect.  I 
If  they  are  obviously  having  difficulty,  you  might 
suggest  an  experiment  to  them. 

After  students  have  completed  the  activity,  discuss  it  thoroughly,  challenging 
them  to  explain  the  Interaction  using  each  of /the  models  previously  introduced. 
Have  the  students  rank  the  usefulness  of  the  model. 


Language  Cards/ Key  Signs 

What  happens?' 

What  Interacts  with  the 

water? 
mixing 
interaction 
cotton  ba 1 1 
a  Icohol 
evidence 
observe 
effect 
fair 

experiment 
model 


Identification  Cards 
a  Lcohol 
cotton  ba 1 1 
cup 


5.    If  a  student  correctly  responds  to  most  of  the  questions,  you  may  assume  that  he 
of  she'  has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to 
the  next  cluster. 


********************************************************************* 
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Grade  6  Unit  3  More  Than  One  Model 
Part  B  The  Smal  l  PaVMcle  Model ,  Lesson  Cluster  3B-1 


A.    CLUSTER  OUTLINE 


Page 

Teaching  Strategies 

Lesson  Number  &  Title  \ 

Reaching  Time 
""'!>tfggested 

T-324 

T-326 

T-328 
T-329 

T-330 
T-331' 

Introduction 

Development 

Development  - 
Appl 1  cat  I on 

App  Meat  Ion 

Evaluation 

How  Did  the  Sol  Id 
Get  Out? 

Becoming  a  Mixing** 
Model 

Space  in  Matter 
Which  Wi 1 1  Mix 
Faster? 

Temperature  and 

Dissolving 
Which  Is  In  Hot 
Water? 

,50-60  mln. 

r60-70  mln. 

60-70  min. 
35-45  min. 

50-60  mln. 

30  min. 

B.    MATER  1 

ALS:    Add  the  following  to  the  1 1 st  on  page  T-321: 

-4  or  5  balls  of  hard  candy 

FILMSTRIP  INFORMATION:    Fllmst-rlp  Set  XVIII,  Indivisible  Systems,  is 

appropriate  for  use  In  this  unit. 


INTRODUCTION:    3B-1    What  is  the  Small  fWcle  Modd? 

Page  T-524/S-185    How  Did  the  Solid  Get  Qui?    (50-60  min. ) 

PURPOSE:    To  explain  how  a  solid  passes  through  a  tea  bag  in  terms  of  the  smal  I 
Z  particle  model . 

'ADVANCE  PREPARATION:  . 

Background  Information  -  The  small  particle  model  Is  Introduced  In  12  parts 
In  Part  B  of  this  unit.    The  12  parts  are  (1)  all  matter  Is  made  up  of  particl 
(2)  particles  of  matter  are  very  small,  (3)  particles  of  matter  have  spaces 
between  them,  (4)  particles  of  matter  are  In  constant  motion,  (5)  particles 
of  matter  move  faster  when  the  matter  is  heated,  (6)  particles  of  matter 
usually  move  farther  apart  when  the  matter  Is  heated,  (7)  In  the  gas  phase, 
the  particles  df  matter  are  far  apart  and  move  freely,    (8)  In^he  solid 
phase,  the  particles  of  matter  are  packed  together  -In  a  pattern  and  move 
within  a  small  space,  (9)  In  the  liquid  phase,  the  particles  of  matter  Are 
loosely  clustered  together  and  move  about  more  than  In  solids,  (10)  matter 
can  be  changed  from  solid  to  liquid  and  from  liquid  to  solid,  (11)  ma£bar  can 
be  changed  from  liquid  to  gas  and  from  gas  to  liquid,  andt  (12)  parties  of  , 
matter  attract  each  other.    Parts  1,  2,  and  3  are  introduced  in  tj/is  lesson. 
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•    ,  Sugar  placed  in  a  dry  tea  bag  will  not  pass  through  the  bag.  How- 
ever, if  the  bag  is  placed  i/i  water  the  sugar  will  pass  through.    Of  all 
the  rtodels  presented  earlier,  the  small  particle  mod'e, Inmost  reasonably  ex- 
plains this  phenomenon.    The  water  interacts  with  the'sSgar  causing  it  to 
separate  Into  'small  enough  particles  to  allow  them  to  pass  through  the  small 
holes  of  the  tea  bag.  *  . 


Materials  -  magni tiers 

-  I ^ned  paper  and  pencils 

-  scissors 

-  empty  tea  bags 

-  teaspoons 

-  clean  plastic  cups 

-  sugar,  m  • 

-  transparent  tape 


TEACHING  SUGGESTIONS : 


Review  previous  activities  in  which  students 
developed  models  for  unseen  interactions  and 
evaluated  models  of  mixing  and  unmixing.  Remind 
students  of  their  experiences  with  dissolving  solids 


Language  Cards/Key  Signs 

watch  c lose  I y 

sma  I  I  part ic le  mode  I 

Which  are  bigger? 

What  do  you  observe? 

interaction 

magnifier 

matter 

particle 

Identification  Caffifr 

teabag 

cup 

sugar 


f  a\fag 


2.  Demonstrate  the  procedure.    Cut  the*  top  or  side  off  a  TJag  so  J- he  bottom  is  a 

folded  edge,    not  a  glued  edge.    Empty  the  tea  out  of  the  ba£< 

i  * ■*  f»*. 

3.  Place  half  a  spoonful  of  sugar  in  the  bag  and ~tape - tfce  beg  over  the  end  of 
the  cup.    As  you  add  the  water  (just  enough  to  touch  the  bottom  of  the^bag), 
using  language  Sards  tell  the  students  to  watch  closfefy  what  occurs  at  the 
point  where  the  water  meets  the  bag. 

4.  Paraphrase  p.,  185,  then  have  students  read  it.    Use  magnifier  to  let  them 
look  at  grains  of  sugar. 

5.  Distribute  the* materia  Is  and  let  students  work  \h  pairs.  m 

6.  Ask  students  to  draw  what  happens  in  answer  to  question  1. 

7.  Discuss  question  2.    Draw  a  grid  on  cha]k  board  to  represent  what  a  teabag 
looks  like  when  magnified.    Then,  have  student's  look  at  an  unused  teabag 
through  a  magnifier.    Finally,  using  the  grid  on  the  chalkboard,  draw  dots 
representing  particles  in  some  holes  in  the  grid.    Describe  answer  to  question 
2.    During  the  discussion  be  sure  they  rea I iift*that  even  though  the  solid 
sugar  grains  were  too  large  to  pass  through  a  dry  bag,  as* the  bag  became 

wet  the  smaller  particles  of  sugar  in  the  sugar-water  mixture  passed  through 
~    the  bag.  -  ( 
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DESIRED  LEARNING  OUTCOMES:    The  student  should  be  able  to  explain  ^  ■ 
,  able  to  pass  through  a  tea  bag  In  terms  of  the  small 


Ju 


DEVELOPMENT:    3B-'l :  What  is  the  Small  Particle  Model? 

Pjjige  T-326/S-186    Becoming  a  Mixing  Model  (60-/0  mln.J 

PURPOSE:    To  introduce  a  model  of  mixing  and  to  evaluate  the  model  In  terms  of  the 
sma I  I  pa  rt I c I e  mode  I . 

ADVANCE  PREPARATION:  • 

On  the  chalkboard  prepare  a  chart  similar  to  the  one  below 


*  • 

Team  W 

Team  Y 

*  dumber  of 
paper  wads 

Number  of  ^ 
paper  wads       j  . 

At 

start 

At 

finish 

At 

start 

At 

finish 

Try 

9 

1 

W  wads 

Y  wads 

* 

\ 

TOTAL 

Try 

# 

2 

W  Wads 

Y  wads 

TOTAL  ' 

Try 

# 

3 

W  wads 

.   Y  wads 

Tota  1 

n 

Materials  -  transparent  tape 

-  unl Ined  ye  I  low  paper  (8£  in.*  x  J  1  In. ) 

TEACHING  SUGGESTIONS: 

I.    Review  with  the  students  their  past  experiences 
•  with  mixing.    Then  tell  them  they  will  haye  an 
opportunity  to  simulate  what  happens  when  two 
substances  mix. 


Language  Cards/Key  Signs 

mixing  model 

sma  LI  particle  model 

interaction 

model 

Identification  Cards 
paper  wad 


2.  Paraphrase  p.  186-187.    Demonstrate  crumpling  paper 

to  make  a  paper  wad  and  throwing  a  paper  wad.    Then  have 
students  read  p.  186-187.  t 

3.  blstrlbute  the  materials  and  divide  the  students  Into  two  teams.    Have  each 
team  member  crumple  three  sheets  Into  paper  wads.    Caution  students  not  to 
make  them  too  small  as  they  could  be  dangerous. 

4.  Signal  "Start."    Then  a  minute  later  signal  "Stop."    Remind  the  students  that 
they  are  to  throw  back  any  paper  wads  they  can  reach  on  their  side  of  the  line. 


9 
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5.    After  "stop"  has  been  calfed  count  the  number  and  color  of  .wads  on  each  sld& 
of  the  line  and  record  the  results  on  the  chalkboard  In  the  chacK 


6, 


7. 


Redistribute  the  wads  as- they  were  originally  and  repeat  the  exerclsQ  .two 
more  times.    If  mixing  Is  not  occurlng  equally,  encourage  more' enthusiasm  In. 
mixing  or  Increase  the  mixing  time. 

Discuss  with  the  students  the  questions  on  page  187  at  the  completion  of.  the  * 
activity.    Emphasize  that  simulated  models  have  many  weaknesses,- such  as: 
particles  of  rjjatter  are  constantly  moving  without  being  tossed;  particles 
of  matter  are  extremely  small;  and,  particles  of  matter  maintain  tfieir  move- 
ment and  do  not  stop  and  wait  to  be  tossed  again.    (List  these  3  characteristics 
on  board  or  overhead  overlay.)    However,  the  activity  does  help  the  students 
evaluate  their  mental  models  and  modify  these  node  Is  In  re  l/at  ion  to  the 
evidence. 


In  relAt'u 


DESIRED  LEARNING  OUTCOMES:    The  students  should  be  able  to  produce  a  model  of 

mtTtng-amJ  uv<slu*sm  II  In  Imms  ufi  Nig  small  pot'ticls  

model . 


DEVELOPMENT: 


3B-1/What  is  the  Small  Particle  Model? 

Page  T<-328/S-188    Space  in  Matter  (60-70  min.J 


PURPOSE:    To  dempnstrate  the  reduction  in  volume  of  a  liquid  mixture  and&xplain 
It  In'terms  of  the  small  particle  model* 

ADVANCED  PREPARATION: 

For  this  activity  you  will  need  medicine  dropper^y  preferably  with  a  glass 
stem  that  tapers  toward  the  end.    Unless  the  medicine  dropper  fits  loosely 
Into  the  straw,  the  students  may  hav£  difficulty  getting  the  water  into  the 
straw.*  When  demonstrating  tNe  procedure  for  the  class,  slant  the  straw  about 
45  degrees. 

Make  a  supply  of  food  coloring  to  last  throughout  the  cluster  by  mixing  three 
parts  food  coloring  concentrate  to  ten  parts  water. 


Materials  -  4  or  5  balls 

-  paper  and  pencils. 

-  tape 

-  clear  plastic  straws 

-  rubber  bands 

-  pencils,  short  stubs 

-  medicine  droppers   •  . 

-  ethanol  alcohol 

-  metric  rulers  * 

TEACHING  SUGGESTIONS: 

1.  Explain' to  the  students  that  they  will 
now  do  an  activity  and  see  If  they  can 
inter fer  more  elements  or  parts  to  the 
smal I  particle  model . 


Language  Cards/Key  Signs 
smal I  particle  model 
medicine  dropper 
particle 
a  I coho I 
9lr-  bubble 
Investigation 

Identification  Cards 
medicine  dropper 
straw 
*  food  coloring, 
a  I coho I 
penci I s 
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2.  Show  them  a  pencil,  tape,  plastic-  stray*,  water  to  which  food-  coloring  has  been 
added,  and  alcohol.  •  . '  K  * 

3.  paraphrase  p. "188  column  1  and  paragraphs  J  to  4 *;1n -column  2.  - 

4.  Demonstrate  how  they  are  f p  fit  the  str.aw  about  45  degrees  to  the  horizontal 
and  add  the  water  layer  and  alcohol  to  the 'straw.    Show-how  to  mark  the^height 

.  <   of  the  liquid  in  the  straw,"  mix  the  ^liquids,  and  look  for  a  change  ?n  the  height 
of  th3  liquid  column.  -  » 

5.  Show  the  students;  how  they  should  measure  therohange  in. height  of  the  column 
s    of  liquids.    Then* have  them  do  the  first  part  of  the  activity  (qoJumn  1  arid 

paragraphs  1  to  4  of  column  7)  as  you  move  around  the  room  to  nelp  those 
students  who  are  having  difficulty  getting'  the  water  or  alcohol  into  the  straw. 

6.  Paraphrase  paragraphs  5,  column  2*    Then  help  students «do  activity. 

7.  After  the  students  haYSd^pTSJW^he  activity  discuss^It  thoroughly.    You  mtght 
do  this  by  reminding  the  students  that  the  water  is  made  of-smalf  particles  and 
the  attohol  is  made  of  small  particles.     If  the  total  amount  of  liquid  Is  less 
after  mixing  the  alcohol  and  water,  what  inferences  can  you  make  in  terms  of  the 
small  particle  model?    From  this  activity  most  students  w \  1 1  Infer*  that  the 
particles  of  matter  must  have  moved  closer  together  in  order  to  have  less 
volume.    For  this  to  happen  matter  must  have  spaces  between  the  particles. 
Demonstrate  by  speeding  out  some  bal Is  -  this  is  what  the  Colored  water  and 
.plain  water  mixture  is  like.    Then  push  the  balls  closer  together  -  this  is 
what  the  alcohol  aftd  water  mixture  is  like. 

DESIfcED  LEARN f|g  OUTCOMES:    The  students  should  be  able  to  explain. the  change'lrf 

w  volume  of  a  liquid  mixture  in  terms  of  the  sm&l  I  particle 

model.  -  \ 

APPLICATION: .  3B-1    What  Is  the  Small  Particle  Model?  .     .     ;  " 

Page  T-329/S-189  .Which  Will  Mix  Faster?    (35,-45  min.). 

PURPOSE:    To-determine  the-effect  of  temperature  on  the  rate  of  mixing  and  to  ex- 
plain the  rate  of  mixing  in  hot  and  cold  liquids  In  terms  of 'the  small    ■  , 
particle  model  . 

ADVANCE  PREPARATION:  '  . 

Background, Information  -  The  purpose  of  this  lesson  is  to  give  the  students  an 
opportunity  to  investigate  the.  interaction  of  liquids  at  different  temperatures. 
By  knowing  that  particles  of  matter  are  in  constant  mot  ton  and  theft  particles 
of  matter  move  faster, when  the  matter  is  heated,  the" students  should  be  able  to 
explain  why  hot  liquids  mix  more  rapidly  than  cold  .ones. 

Materials  -  paper  and  pencils 

-  clear  plastic  cups 

-  medicine  droppers 

-  16  6z  water  and  blue  food  coloring  -  * 

-  empty  wide  mouth  containers 
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TEACHING  SUGGESTIONS: 

1.  Introduce  the  lesson  by  reviewing  what  f.s 
known  about  the  small  particle  model  so  far: 
all  matter  is  made  up  of  particles;  particles 
o.f  matter  are  very  small;  particles  of  matter 
are  in  apnstant  motion;  particles  of  matter 
have  spaces,  between  them.    List  charac- 
teristics as  they^re  studied. 

4  , 

.  I- 

2.  Paraphrase  paragraph's  V  and  2,  p.  189. 
Discuss.    Then  have  students  read  p.  189. 

3.  Demonstrate  the  fair  .test. 


Language  Cards/Key  Signs 


smal I  particle  model 
Which  mixes  faster 
predict 

medicine  dropper 

particle 

observation 

Identification  Cards 
medicine  dropper 
food  coloring 
cup 

cold  water 

warm  water  


4.  Pass  out  materials  to  be  used  with  the  activity. 

5.  *  rtave  students  do  activity. 

6.  Giye  the  students  time  to  answer  the  questions  and  then  discuss  their  pre- 
dictions, results,  and  explanations  In  terms  of  the  small  particle  model.  Be 
certain  they  all  realize  that  heat  will  cause  the  particles  to  move  faster  and 
therefore  mix  the  food  coloring  faster.    So  another  part  of  the  small  particle 
model  is,  that  particles  of  matter  move'  faster  when  "the  matter  is  heated. 

DESIRED  LEARNING  OUTCOME:  ^The  student  should  be  able  to  explain  the  rate  of 

mixing  in  hot  and  cold  liquids  in  terms  of  the  small 

particle  model . 
*******************************^ 


APPLICATION:    3B-1    What  is  the  Small  Particle  Model? 

Page  T-330/S-190   Temperature  and  Plssolvlnq  (50-60  min.): 

PURPOSE:  To  determine  the  effect  of  temperature  on  the  rate  of  mixing  and  to  ex- 
plain the  rate  of  mixing  (dissolving)  of  hot  or  cold  liquids  and  solids 
In  terms  of  the  small  particle  model. 

ADVANCE  PREPARATION: 

Background  Information  -  This  activity  will  give  the  students  the  opportunity 
to  -Investigate  the  interaction  of  liquids  and  solids  at  different  temperatures. 
By  knowing  that  particles  of  matter  are  in  constant  motion  and  that  particles  of 
matter  move  faster  when  the  matter  is  heated,  the  students  should  be  able  to  ex- 
plain why  hot  liquids  dissolve  Solids  more  rapidly  than  cold  ones. 


Materials  -  paper  and  pencils 

-  plekr  plastic  cups 

-  wide  mouth  containers 

i  cup  of  powdered  fruit,  drink 
'  (dark  color). 

TEACHING  SUGGESTIONS:     *  , 

1.    Paraphrase  paragraphs  1  and  2,  p.  190. 
Discuss. 
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Language  Card/Key  Signs 

sma 1 1  particle  model 

What  happens? 

dissolve 

observation 

predict 

fair  test 

evidence 

particle 

«* 

Identification  Cards 

cold  water 

warm  water 

fruit  drink  powder 

CUD 


I 


2.  Paraphrase  fair  test.    Then,  have  students  read  p.  190. 

3.  Demonstrate  fair  test. 

4.  Pass 'dut  materials  and  have  students  do  activity. 


!r  ; 


5.    Be  certain  students  all  realize  that  heat  will  cause  the  particles  to  move 

faster.    Review  with  the  students  what  is  known  about  the  small  particle  model 
so  far:    all  matter  is  made  up  of  particles;  particles  of  matter  are  very 
small;  particles  o^  matter  are  in  constant  motion;  particles  of  matter1  have 
spaces  between  them;  and  the  part  covered  in  this  lesson,  particles  of  matter 
move  faster -.when  the  matter  is  heated.    Add  the  new  characteristic  studied  to  ft 
the  chart  of  srrtall  particle  model  characteristics  which  is  on  display  in  the 
room. 


DESIRED  LEARNING  OUTCOME: 


The  students  should  be  able  to  explain  the  rate  of  mixing 
(dissolving)  of  hot  or  cold  liquids  and  solids  in  terms 


of  the  small  particle  model. 
**************************************************^ 


EVALUAT I ON :    3B- 1    What  is  the  Small  Particle  Model? 

Page  T-331/S-190   Which  is  in  Hot  Water? 


(30  min.) 


PURPOSE:    To  evaluate  student's  performance  in  using  the  small  particle  model  to  ex- 
plain common  observations  about  mixing. 


ADVANCED  PREPARATION: 

Materials  -  cups  and  hot  water 

-  hard  candy 

-  cool  water 

-  paper,  pencil  &  textbook 
TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
sma 1 1  particle  model 
particle 
dissolve 


Identification  Cards 

candy 

cups 


1.    Before  class  prepare  one  cup  hot  water  and 

one  cup  cool  water*    Place  one  piece  hard  candy 

In  each.    Label  cup  with  hot  water  "A,"  with  cool  water, 


nB. 


ERLC 


2.  As  class  starts,  fill  2  cups  with  water,  one  hot,  one  cool.    Don't  let  studentfs 
know  which  is  which.    Set  cups  next  to  cups  prepared  before  school.    Hot  cup 
should  be  next  to  earlier  hot  cup,  cool  next  to  cool.    Then,  in  front  of  students, 
drop  one  piece  of  hard  candy  tn  each  cup.    Label  cup  with  hot  water  "A",  cup 

with  cool-  water  ,fB.ff 

3.  Paraphrase  p.  191.    Then  have  students  read  p.  191* 

4.  Have  students  write  answers  to  questions.  1  f' 

5.  During  tjie  discussion  emphasize  the  five  parts  of  the  small  particle  model 
presented  in  this  cluster:    aj  I  matter  is  made  up  of  particles;  particles  of 
matter  are  very'  small;  particles  of  matter  have  spaces  between  them;  particles  of 
matter  are  in  constant  motion;  particles  of  matter  move  faster  when  the  matter 

Is  heated.    Refer  to  chart  of  model !s  characteristics  on  display  in  room. 

6.  Col lect  the  papers  so  you  can  evaluate  each  Individual's  progress.     If  a 

student  correctly  responds  to  most  of  the  questions,  you  may  assume  that  « 
he  or  she  ha's  demonstrated  the  objectives  for  the  cluster  and  is  ready,  to  go-  « 
on  to  the  next  cluster.  *    .  . 

#*#**#**#*********************************^ 

.  •.  '*      ■  ■ 


Level  6jJnlt  3  More  Than  One  Model 
Part  B  The  Small  Particle  Model .  Lesson  Cluster  3B-2 


A.    CLUSTER  OUTLINE 


Page 


Teaching  Strategies 


Lesson  Title 


Teaching  Time 
Suggested 


T-336 
T-337, 
T-338 
T-339 


Introduction 
Development 
Affpl leaf  ion 
Eva  I uatlon 


Heating  and  Cooling  a  Liquid 
Warming  Ai  r 
Bridges  and  Tracks 
Expansion  and  Contraction 


50-60  min. 
45-55  min. 
35-45  min. 
25-30  min. 


B.  MATERIALS 


Add  the  following  to  materials  list  on  page  T-333: 

-  overhead  overlay  of  thermometer  on  page  192  with  strips  of 

paper  of  different  lengths  to  simulate  liquid  In  thermometer 

-  overhead  overlay  of  ptctures  A  and  B,  d.  194 

-  2  ha  I  loons  /  " 

-  2  6ottles"  .  '  *  \ 


FILMSTRtP  INFORMATION: 


j 


FUrostrlD  Set  XVII  I,  Invisible  Systems,  is  apDrofri a'te 
for  use  tn  th.is  unit. 


INTRODUCTION:    3B-2    Heat  Affects  Matter  * 

Page  T-336/ S- 192    Heating  and  Cooling  a  Liquid  (50-60'mtn.) 

PURPOSE:    To  demonstrate  and  exDlain  the  expansion  and  contraction  of  a  liquid 
In  terms  of  the  small  particle  model. 

ADVANCE  PREPARATION: 

Background  Information  -  Students  used  the  small  particle  model  to  explain  evi- 
dence of  Interaction  through  activities  In  Cluster  B-J:    You  will  probably  find, 
however,  that  some  students  do  not  Understand  the  small  particle  model  as  they 
attempt  to  explain  certain  other  phenomena.    For  example,  In  the  field  testing 
of  the  activities  In  this  cluster  about  half  the  students  Inferred  that  when  a 
sol  Id* -Is  heated  the  individual  particles  got  larger  instead  of  the*  particles 
moving  faster  when  heated  and  the  spaces  between  them  becoming  larger.  Accept 
th.ts  alternative  inference  la-the  first  several  activities,  ljut  In  the  last  ■ 
activity  In  this  c I uster. emphasize  that  scientists  with  additional  evidence 
thJnt  that  particles  move  faster  when  the  matter  is, heated  and  that  the  spaces 
between  the  particles  become  greater. 

In  tUts  lesson  cluster,  then,  the"  fol lowing  concepts  will  continue  to  be  emoha- 
-  sized:  11  all  maffer  Is  made  ud  of  particles,  2)  particles  of  matter  are  very 
sjnall,  31  particles  of  matter  have  spaces  between  them,  4)  Dartlcles  of  matter 
are  tn  constant  motion,  and  5i  particles  of  matter  move  faster  when  the  matter  is 
heated,    Part  6  will  he  developed  -*  particles  of  matter  usually  move  farther  aoarr 

when  the  matter  Is  heated. 
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The  glass  expands  much  less  than  liquid  in  a  thermometer.    Hence,  volume  . 
of  thermometer  tube  remains  nearly  .uachanged  while  voljume  of  Itquld  Increases 
significantly  when  heated*    Thfs  ts  why  the  cpluran  of  jliquid  changes. 


Materials  -  overhead  overlay  of  thermometer,  d,  192  with 

-  strips  of  paper  of  different  lengths  to 
simulate  liquid  in  tharroometer  j 

-  liquid  at  different  heights  in  tfie  ther- 
mometer : 

-  clear  plastic  cups 

-  thermometers  Celsius 

-'paper  and  pencils        *  \„ 

-  wide  mouth  containers 
<^             -  hot  and  cold  water  > 


TEACHING  SUGGESTIONS 
I. 


Language  Cards/Key  SignS* 
smal I  particle  model 
What  Is  the  temperature? 
What  happens? 

Ideptlf I  cat ion  Cards 
warm  water 
cool  water 
thermometer 


Demonstrate  the  proper  way  to  hold,  refad,  and  care  for  a 
head  overlay  to  practice  reading  thermometer.  Then  give 
Have  them  read  temperatures  on  It* 


thermometer.  Use  over- 
students^  thermometer. 


2*    Paraphrase  cbl umn  J,  page  192  and  questions  A,  tfage  192,    Have  them  read  their 


thermometers  again. 


A9 


3. 
4. 


Demonstrate  placing  thermometer  in  warm,  and  in  cool,  water. 

» 

Have  students  read  page  ]92. 

¥ 

5.    Allow  the  students  to  work  in  pairs  Cone  thermometer,  one*cUD  cold  water,  one 
cud  warm  water  per  patrl.    Have  the  students  write  answers  tQ  the  question  at 
the  end  of  the  lesson.    During  discussion  of  answers  make  certain  that  the  small 
particle  model  parts  stated  In  the  Background  Information  above  are  emphasized. 
Use  displayed  chart  of  model  characteristics. 

DESIRED  LEARNING  OUTCOME-:    The  students  should  be  able  to  explain  the  expansion  and 

contraction  of  a  liquid  in  terms  pf  the  small  particle 
model. 

********************************************** 

DEVELOPMENT:    3B-2    Heat  Affects  Matter 

Page  T-337/S-J92    Warming  Air  (.45-55  min.l 

PURPOSE:    To  demonstrate  and  explain  the  expansion  of  a  gas  in  terms  of  thermal  I 
particle  model  '  t 

ADVANCE  PREPARATION:  •  .  .  \-  '  ' 

The  empty  soda  bottles  should  be  the  kind  that  have -pry-off  lids.    Bottles  with 
screw-tops  tend  to  have  necks  too  large  to  hold  dimes  on  toD.    The  bottles  should 
be  cold  at  the  beginning  of  the  activity.    You  can  store  them  in  a  schooj  refrig- 
erator or  In  a  styrofoam  chest  with  some  tee*    If  the  weather  Is  quite  jcold,  the 
pottles  can  be  left  outdoors' overnight  for  use  the  next  day.    Or,  tf  the  sun  is 
out,  place  bottles  with  dimes  in  place  in  a  sunny  window. 
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Materials  -  qaper  and  pencils 

-  empty  soda  bottles  with,  pry-of  f  I  tds 

-  dimes 


TEACHING,  SUGGESTIONS: 


Lanquaqe  Cards/ Key  SPqns 


smal I  particle  model 
What* happens  as  the  air 

becomes  warm? 
matter  * 
evidence 
Investigation' 
particle 


\ 


Identification  Cards 

bottle 

dime 


1.  Introduce  this  activity  by  reviewing  the  students' 
observations  of  the  expansion  and  contraction  of 

'  I  iquids-anct  have  them  explain  these  observations 
in  terms  of  the.  small  particle  ntodel  .  * 

2.  Now  challenge  the  students  to  predict  what  *tll 
happen  if  a  gas  is  heated.    CThe  glass  of  the  bottle 
also  expands  when  warmed,  but  far  less  than  the 
trapped  air.) 

3.  'Paraphrase',  then  have  students  read,  page  193,  paragraphs  1-4. 

TTThen  demonstrate  ffie^cemenrof  a  dime  on  a  bottle  and  emphasize  the  need  to 
have  an  airtight  seal.    This  is  why  the  dime  should  be  wet-M  with  water.  Uf 
the  water  seal  isn't  sufficient,  try  saliva.) 

*5.    Have  students  work  in  pairs  with  one  bottle  and  dime  per  pair. 

6.    After  students  have  had  time  to  perform  and  observe  the  activity,  have  them 
write  out  their  answers  to  the  questions  at  -the  end, of  the  page. 

7  Discuss  the  students  answers  to  the  questions,  allowing  any  explanations  for 
what  happens  as  long  as  the  explanations  fit  the  evidence.    Be  aware  t hat  some 

•   students  may  interpret  expansion  in  terms  of  the  particles  themselves  expanding 
rather  than  the  spaces  between  particles  expanding. 

8  '  Especially  stress  parts  5  and  6  of  the  small  particle  model  in  the  discussion: 
'    particles  of  matter  move  faster  when  the  matter  is  heated,  and  particles  of 

matter  usual ly  move  farther  apart  when  the  matter  is  heated.    Refer  to  chart 
of  model  characteristics. 

DESIRED  LEARNING  OUTCOME:    The  students  should  .he  able  to  explain  the  expansion  of 

a  gas  in  terms  of  the  small  particle  ^el. 

APPLICATION:    3B-2    Heat  Affects  Matter  - 

Page  T-338/Sr194    Bridges  and  Tracks  (35-45  min.) 

PURPOSE;    To  explain  the  expansion  and  contraction  of  solids  in  terms  of  the  9m[\  ^ 
■  particle  model . 

ADVANCE  PREPARATION:    Materials  -  overhead,  over  I  (ay  of  pic- 
tures^ and,  B,  page  194 
.     '  —  paper  arftl  ofhcils 


TEACHING  SUGGESTIONS: 

j     '  introduce  the  lesson  by  reviewing  what  happens' when 
-  "    tt  is  heated  and  cooled,  and  what  happens  to  a  gas 
'/that  ts  warmed. 


Language  Cards/ Key  Signs 


tie  model 


expans ion 
contraction 
expansion  joi/it 

Identi  fi cat  ion  Cards 


ERIC 


139 


822 


2.  Ask  the  students  to 'infer  what -might  happen  to  a  spi  id  i  f  i  t  is  heated  or' 
cooled.    Have  the  students  describe  solids  In  terms  of  the  six  parts  of  the 
small  Darticie  model., that  have  been  devejgppd  so  far.    The  six  parts  are  1) 

•    "all  taatter.  Is  made  up  of  particles,  2)  parti  ekes  of  matter  are  very  small, 

3)  particles  of  ma«tter  have  spaces  between  them,  4)  particles  of  matter  are  in 
constant  motion,  5)  particles  of.  matter  move  faster  when  the  matter  is  heated, 

\     and  6)  particles  of  matter  usually  move  farther  apart  when  the  matter  is  heated. 
Use  chart  of  model  characteristics.        /  w 

•  ,  t> 

3.  Paraphrase,  then  have  Students  read  page  194  .v 

4.  Use  overhead* overlay  of  pictures  A  and  B  to  work  on  question' 1.     If  possible, 
,  visit  a  nearby  bridge  which  has  expansion  joints. 


m 


Work  on  question  2  usrng  model  characteristics  chant. 
6.    Work  with  students  on  question  3.  ~"   *  '  . 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  exDlain  the  expansion  and 

contraction  of  solids  in  terms  of  th§  small  'particle  model. 
******* ********************************** **************************^ 

EVALUATION:    3B-2    Heat  Affects  Matter  (. 

Page  T-339/S-195    Expansion  and  Contraction  (^pO  min.) 

PURPOSE:    To  evaluate  the  students1  performance  in  using  the  small  particle  model 
~fot explain  expansion  and  contraction  in  gases  and  solids. 

ADVANCE  PREPARATION:    Materials  -  2  balloons 

-  2  bottles 
^  pan  of  hot  water 


-  paper  and  penci Is 

-  heat  source- 
-r  baM*and  ring  apparatus 

(optional ) 

Identification  Cards  ^ 
TEACHING  SUGGESTIONS:        S     '  -     If  balloon 


Put  balloons  on  2  bottles  before, class.  Put  one 
bottle  in  a  pan  of*-hot  water.    Hide  bottlds. 


Language  Cards/Key  Signs 
small  particle  model 
expansion  ' 
contraction 


'bottle 


2.  Paraphrase,-  tten  have  students  read,  column  I,  oa'ge  195.    Bring  out  bottles, 
"    label  warmed  bottle  "B",  fhe  other  one  "A".  '  ^ 

3.  \^Have  students  look  at,  but  not  touch,  bott'les.    Have  them  answer  question  1. 

4.  Paraphrase  column  2  then  have  students  read  it.    Demonstrate  *ba 1 1  and  ring 
activity.    The  ball  and  ring  apparatus  will  probably  be^available  in  your  high 
school  science  department.    If  the  ball  will  nbt  fit  through  the  ring  at  room 
temperature,  cool  it  or  heat  the  ring.    Then,  have  them  answer  question  2. 

5.  Collect  the  paoers  so  you  can  evaluate  each  individual's  progress.    If  a  student 
oorrectly  responds  to  the  questions,  you  may.  assume  that  he  or  she  has  demonstrated 
the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the  next  cluster. 
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Level  6    Unit  3  More  Than  tDne  Model 
.-.Part  8  The  Small  Particle  Model.  Lesson »C I uster  38-3 


A'..  CLUSTER  OUTLINE 


Page 

Teaching  Strategies 

T-344 

Introduction 

T-346 

Development 

T-347 

Development 

T-348 

Appl ication 

-T-349  ' 

Eval uation 

Lesson  Title 


Teaching  Time 
'Suggested 


Properties  of  Gases 

Melt  fee  Race 

Liquid  to  Gas  to  Liquid 

Evaporation  and  Temperature 

How  Does  Popcorn  Pop? 


35-45  min. 
50-60  min. 
50-60  min. 
45-50  min. 
50-60  min, 


B.    MATERIALS:    Add  the  following  to  the  list  on  page  T-341  - 
picture  of  a  clothes  drier 

FILMSTRIP  INFORMATION:'  Filmstrip  Set  XVIII,  Invisible  Systems,  is  appropriate 

for  use  in  this  unit. 


3B-3    Solids,  Liquids,  and  Gases 
Page  T- 344/5- 196    Properties  of  Gases  (35-45  min.) 


INTRODUCTION: 


PURPOSE:    To  demonstrate  and  explain  the*f  rtfperties  of  gases  in  tefms  of  the  small 
particle  model .  ^ 

ADVANCE  PREPARATION:  ^ 

Background  Information  -  Gases  are  composed  of  particles  that  have^lati vely 
large  distances  between  them  compared  tosolids  and  liquids.    This  is  demonstrable 
by  the  fact  that  air  is  highly  compressible.    For  example,  a  great  deal  of  air  can  be 
forced  Ynto  a  bicycle  tire  by  using  a' bicycle  pump.    As'mOre  pressure  is  added  to  t<he 
a4r  in^conftned  space  the  particles  o,f  air  ai*e  forced  closer  together.  ^Another  pro- 
perty  of  a  gas  is  that  since  there  is  so  much  space  between  the  particles  arid  since 
the  particles  move  .about  so  freely,  the  gas  will  fill  any  container  in  which  it,  is 
put.    Therefore,  when  a  bag  of  air  is  collected  +he  bag  i£  full  of  air  -  there  is  no 
part  of  the  bag  that  does  not  have  air,  in  it.    A  liquid  will  become  a  gas  (evaporate) 
when  the  particles  receive  enough  energy  to  cause  them  to  move  far  enough  apart  to; 
be  in  the  gaseous  phase.     In  a  liquid  evaporating  into  a  closed  space,  more  and  more 
particles  will  move  into  the  space  until  it  is  saturated  with  the  gas. or  until  all 
the  liquid  has  evaporated.    This  lesson  demonstrates  these  principles. 
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Materi  als  -^perfume 

-paper  and  pencils, 
•sandwich  bags,  plastic 
* :twist  tiqs  * 
-  bicycle  Dump 
"bicycle  tire  (optional) 

TEACHING  SUGGESTIONS: 

1.  Introduce  the  lesson  by  reviewing  the  parts  of  the 
small  particle  model  previously  presented,  use  chart 
of  model  characteristics.    Then  indicate  that  this 
model  will  be  extended  to  explain  tfce  properties 

-    of  solids,  liquids,  and  gases,  and  how  matter 
changes  from  one  phase  to  another. 

2.  Paraphrase/  then  have  students  read  column  1, 

page  196.  Then  distribute  the  plastic  sandwich  bags. 

3.  Encourage  the  students  to'  list  properties  of  air  by 
asking  such  questions :as :  How  do  you  know  you  have 
something  in  that  bag?    How  much  is  in  your  bag? 

Is  your  bagL;full?    Half  full?    Is  there  any  part 
of  the  bag  that  has  no  air  in  it? 


Language  Cards/Key  Signs 


What  happens? 
Is  your  bag  ha  I f  ful \1 
Is  there  any  part  6f  the 

bag  that  has  no  air  in 

tt?  * 
smal I  particle  model 
How  do  you  know  you 

have  something  in 

the  bag? 


is 


in  your 
ful  I? 


How  much 

bag? 
Is  your  bag 
properties 
evaporate  1 
pol I ution 


Identification  Cards 

tire  pump 

smal I  plastic  bag 

perfume 


.  4,    Demonstrate  the  tire  pump  with  several  of  the  students  as  outlined  on  page  196. 
In  addition  you  may  wish  to  pump  up  a  tire  tube,  or  have  the  students  take  turns 
doing  so.    This  takes  some  work  but  with  hard  pushing  an  increasing  amount  of  air 
can  be  forced  into  the  tube,  causing  the  tube  to  become  harder,  demonstrating 
the  compressibility  of  air.     .  / 

5.  Paraphrase  then  have  the  students  read  page  197  down  to  the  numbered  questions. 

6.  Before  placing  the  perfurtie  in  the  center  of  the  room,  arrange  the  students  in  _ 
circles  around  the  perfume.    Then  do- the  demonstration. 


Allow  the  students  time  to  write  answers  to  the  three  numbered  questions.^ 
work  with  students  on  the <questiorts . 


Then 


DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  state  the  properties  of  a 

gas  and  exp la  in "these  properties  in  terms  of  the  small 
particle  mode  I .  ~ 

*******************************^ 


DEVELOPMENT: 


3B-3    Soljds,  Liquids,  and  Gases 
Page  T-346/S-198    Melt  Ice  Race 


(50-60  min.) 


ERLC 


PURPOSE:    To  identify  energy  givers  and  energy  receivers  Fn  the  melting  of  ice 
and  to  explain  melt^ng^in  i"erms  of  +he  smal  T  particle  model. 

ADVANCE  PREPARATION: 

Background  Information  -  Heat  may  cause  a  solid  (in  which  the  particles  are 
packed  together  in  a^pattern  and  move  within  a  small  space)  to  change  to  a 
liquid.    Heat  increases  the  movement  6f  the  particles,  which  in  turn  increases 
the  space  between  the  particles  and  allows  them  to  slide  in  and  about  each 
other  -  which  is  characteristic  of  a  liquid. 
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practical ly  all  matter  will  decrease  in  total  volume  as  it  freezes.  .  Thus/ 
most  solids  are  more  dense  than  the  liquid  phase.    One  exception  to  this  gen- 
eral pattern  is  water.    As  water  gets  colder  the  particles  get  closer  together 
until  4  C  (the  temperature  at  which  water  is  most  dense).    From  4°C  to  0  C  the 
particles  begin  to  spread  out  again  as  the  water  frefezes.    This  expansion  occurs 
because  of  the  unique  molecular  structure  of  the  water  molecule  and  the  way 
water  molecules  arrange  themselves  to  form  the  solid.    As  ice  is  cooled  below 
(fC,  it  contracts'  like  mo'st  solids. 


Materials  -  paper  and  pencils 

sandwich  bags*  and  ties 
ice  cubes 

vial  or  pill  bottles  with  caps 
metric  rulers 

TEACHING  SUGGESTIONS:  . 


Language  Cards/Key  Siqn$ 
smal I  particle  model 

Identification  Cards 


1.  Paraphrase,  then  have  the  students  read  the  fir*st  two  paragraphs  on  page  198".' 
Then  go  over' the  five  rules  listed  in  the  first^column  after  the  purpose  of  the 
game  has  been  established.    J-lave  rules  written  on  chalkboard.    Make  certain  all 
students  have  a  clear  understanding  of  the  rules  before  yog  distribute  materials, 
Caution  the  students  not  to  rub  or  pound  the  ice  cube  and  break  the  bag. 

2.  ?  Distribute  the  materials.    Then  allow  the  students  to  start  on  your  signal,  and 

five  minutes  later  stop  on  your  signal. 

3.  Have  the  students  measure  the  height  of  the  wat6r  in  their  vials  in  millimeters. 

4.  Record  their  findings  on  the  chalkboard. 

5.  Paraphrase,  then  have  students  read,  paragraphs  1  and  2,  column  2. 


6. 


Work  with  students  on  questions  1-6.    Draw  models 
the  students  write  their  answers  to  questions  1-5. 
by  the  most  successful  studeiHs.    Then  discus^  the 
amount  of  ice  melted'.    Have  the  students  identify 

usually  their  hands  or  their  body,  and  the  energy  receiver,  the  plastic-bag- 
water-ice  cube  system.  ^ 


in  #5  on  chalkboard.  Have 
Discuss  the  methods  used 
variables  that  affect  the 
the  energy  giver,  whrjch  is 


DESIRED  LEARNING  OUTCOME: 


The  students  should  be  able 
energy  receivers  in  the  me  I 
ing  of  a  solid  in  terms  of 


to  identify  energy /gi vers  and 
ting  of  ice,  and  explain  melt- 
the  small  particle  model.' 


*************************  ************************************************************* 


DEVELOPMENT:    3B-3    Sol  ids,  Liquids,  and  Gases 

Page  T-347/S-199    Liquid  to  Gas  to  Lj<fuid  (50-60  min.) 


PURPOSE:    To  review  the  small  particle  model,  and 
P    -of  evaporation  and  condens£tion. 


,jse  it  to  explain  the  processes 


ADVANCE  PREPARATION; 

Background  Information:    Condensation  is  the  reverse  of  evaporation.  %  The  re- 
moval of  heat  energy  from  a  gas  will  cause  the  gas  particles  to  decrease  their 
* .movement  and  the  space  between  them.    The  particle^  will  finally  come  so  close 
together  they  form  drops,  and  fall  out  (condense)  as  liquid. 

82G  ' 
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Materials  -  paper  and  pencils 
ice  cubes 

teakettle*,  1/5  full  with  water  (optional), 
beat  source  (optional,) 
fire  extinguisher  (optional) 
t 

TEACHING  SUGGESTIONS:  ^ 

1.    Paraphrase,  then  have  the  students  read  page  199 
through  question  1 . 


Language  Cards^Key  Signs^ 


smal I  particle  model 
changes  of  phase 
gas 
sol  i d 
I iquid 
water  vapor 


Identff 4cat ion  Cards 


2.  Do  the  pictured  activity  as  a  demonstration,  <4  . 
CCAUTION.    Make  certain  students  are  kept  away  from 

the  heated  material  you1 1 1  be  using.)    Begin  heating-  • 
a  tea  kettle  about  one-fifth  full  about  15  minutes  before  the  demonstration. 
Show  students  ice  cubes  in  tray.    Once  the  water  is  boiling,  place  the  tray 
of  ice  cubes  above  the  steam  and  allow  students  to  observe  what  happens  to  the 
steam  as  it  strikes  the  tray  of  cubes. 

3.  Explain  that  water  Vapor  is  invisible.    The  cloud  of  steam  is  made  of  droplets  of 
water  condpnsed  by  the  relatively  cool  air  in  the  room.    Draw  process  Cheat  boils 
water7s^rming  steam,  -  #hich  condenses  to  liquid  again).    Ask  "What  is  happening 
-to  ice  cubes  in  tray?"  -       -  ,  *     «  3  .  ~ 

4.  Work  with  students  on  question  2.    Draw  models  on  chalkboard.  fc 

5.  Work  with  students  on  questions  3  to  5, 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  explain' the  processes  of 

evaporation  and  condensation  in  terms  of  the  small  par- 
ticle mode  1 , 

******************************************* ************** ***************************** 

APPLICATTSnT:    3B-3    Sol  ids.  Liquids,  and  Gases 

Page  T-348/S-200    Evaporation  and  Temperature  (45-50  min.) 

PURPOSE:    To  explain  the* relationship  between  an  increase  in  temperature  and  an  in- 
crease in' the  rate  of  evaporation," 


energy  giver 
energy  receiver 
smal I  particle  model 
evaporation 

Identification  Cards 


ADVANCE  PREPARATION:    Materials  -  picture  of  clothes  dryer 

-  paper  and  penci I s 

TEACHING  SUGGESTIONS: 

1,  Introduce  the  lesson  by  placing  a  swath  of  water 
across  the  chalkboard  with  a  sponge  and  asking  such 
questions  as:    What  will  happen  to  the  water?  (.It 
will  evaporate)    How  long  will  it  take?    <a  few  - 
minutes)    What  could  speed  up  the  evaporation? 
(add  heat  by  means  of  a  bright  light  or  a  hair  dryer) 

2,  Display  picture  of  clothes  dryer.    Paraphrase  paragraphs  1 ,  2  on  page  200. 

3,  Have  students  read  page  200.    Work  with  them  on  questions. 


Language  Cards/Key  Signs 
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4.  Discuss  student  answers,  stressing  those  variables  that  tend  to  Increase  the  rate 
of  evaporation.  Indicate  that  the  same  process  is  involved  in  the  chalkboard  ex- 
ample and  in  the  book  example  -  except  that  in  the  dryer  additional  heat  is  being 
added  to  increase  the  rat^of  evaporation.  NOTE.  In  addition  to  heat,  the  move- 
ment of  dry  air  over  the  wet  clothes  will  also  increase  the  movement  of  water 
particles  into  the  dir.*  This  air  is  vented  out  of  the  dryer.  In  the  winter 
some  students  may  have  not  feed  a  cloud  of  water  droplets  coming  from  dryer  vents. 

DESIRED  LEARNING  OUTCOME:    The  students'  should  be  able  to 'explain  the  evaporation  of 

water  in  terms  of  en$rgy>  transfer  and  the  small  particle 
mode  I . 

***************** ****************************** *************************************' 

EVA LUAT I ON :    3B- 3    Sol  ids,  Liquids,  and  Gases 

Page  T-349/S-201    How  Does  Popcorn  Pop?    (50-60  min.) 

PURPOSE:    T|o  evaluate  the  students'  performance  in  using  the  small  particle  model  to 
explain  phase-changes  of  matter. 

ADVANCE  PREPARATION: 

Background  Information  ^Popcorn,  a^seed,  contains  a  small  amount  of  water. 
As  the  popcorn'is  heated  quickly  in  a  popper;  the  water  changes  to  steam,  ex- 
pands with  great  force,  and  bursts  the  tough  skin  of  the  seed.    As  this  erup- 
.  -.tion  occurs,  trte:cooteed  starsh  Wislde-the  ££ed  expa/ids  .and  putts  ud  j;apidlyt 
due  to  the  steam.     If  the  s$eds  are  heated  slowly  in  an  oven  ,  the  water  is 
driven  off  and  fewer  of  the  seeds  will  pop  when  placed  in  a  popper.. 


'Materials  -  paper,  pencils  and  textbooks 

-  popcorn  popper 

-  popcorn,  oil 

-  measuring  container 

Popcorn  preheated  in  the  oven  should  be  kept  at 
93°  C  (200  F)  for  1  1/2  hours. 

TEACHING  SUGGESTIONS* 


Language  Cards/Key  Signs 

small  particle  model 

Identi fication  Cards 

popcorn 

popper 

cooki  ng  oi  I 


1.  *  Have  the  students  read  page  201  to-  the  numbered 

questions.  *  Show  them ''the  popcorn  that  has  been  heated  for  an  bour  and  a  half 
and  the  popcorn  that  was  not. 

2.  Pop  each  batch  separately  and  have  the  students  measure  the  volume  of  the  popped 
corn  and  count  the  number  of  kernels  not  popped  for  each  batch. 

3.  Have  the  students*Cr i te  answers  to  the  numbered  questions  on  page  201.  ^Paraphrase 
questions  as  necessary.  "Discuss  their  answers  with  them,  stressing  attention 'on 
the  parts  of  the  small  particle  model  that  have  been  involved  with  this  lesson. 

•    Refer  to  model  characteristics  chart. 

4.  Collect  the  papers  so  you  can  evaluate  each  individual's  progress.     If  a  student  , 
correctly  responds  to  the  questions,  you  may  .assume  that  he  or  she  has  demonstra- 
ted the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the  next  cluster. 

********** ************************************************************************** 
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A.    CLUSTER  OUTLINE 


Level  6   Unlt'-S  "More  Than  One  Model 
Part  8   The  Smalf  Particle  Model.  Lesson  Cluster  3B-4 


Page  . 

Teaching  Strategies 

■   S  — 

<  Lesson  Titte     ^  _      %  . 

Teaching  Time 
\^Suggested 

T-354 
T-356 
T-358 
T-360 
T-362 

i 

1  

Introduct Ion 
Development 
Enrichment  > 
Application 
Evaluation 

■% 

Heaping  Water 

Water  Surface  and  Paper  Clips 
Did  Your  Finger  Get  Wet? 
Measure  the  Grabblness  of  Water 
Know  the  Surface 

c 

60-70  min, 
——-60-70  min. 
35-40  min. 
ou— /u  min. 
35-40  min. 

• 



B.    MATERIALS:    See  list  on  page  T-351. 

Filmstrip  Information:    >ilmstrip  Set  XVI 1 1,  Invisible  Systems  is 

use  in  this  unit. 

! 

appropriate  for 

INTRODUCTION:    Lesson  Cluster  3B-4  Surface  Properties 

Page  T-354/S-202  Heaping  Water  (60-70  min.) 

PURPOSE:    To  introduce  and  explain  surface  tension  phenomena  in  terms  of  the  small 
particle  model . 


ADVANCE  PREPARATION: 

Background  Information  -  A  particle,  in  the  center  of  a 
liquid  iSrattracted  equally  in  all  directions  by  the 
surrounding  particles.    A  particle  on  the  surface  of 
a  liquid,  however,  is  attracted  downward  and  sideward 
but  not  m  the  upward  direction.    This  unbalanced 
force- tends  to  pull  the  particle  toward  the  interior 
of  the  liquid/and  causes  the  surface  to  act  as  an 
elastic  membrane.    Soap  reduces  surface  tension  because 
the  particles  in  soapy  water  do  not  attract  each  other 
as  much  as  plain  water  particles  do.    Therefore  soapy 
water  will  not  heap  as  high  as  plain  water. 


Language  Cards/Key  Signs 

smal I  particle  model 

property 

diameter 

prediction 

particle 

Identification  C* 
waxed  paper 
medicine  droppers 
soapy  water 
plain  water 


Run  off  sufficient  copies  of  Appendix  J,  Parts  of  the  Small  Particle  Model  for  ' 
use  as  review  with  itudentA.    Prepare  a  liquid  soap  solution  in  a  3.8  L  (1  gal.) 
container.    Stir  .18  L  £3/4  cup)  standard  dish  soap  or  detergent  very  carefully 
into  2.85  L  (3  qts. )  of  water.    Do  not  stir  the  water  in  such  a  way  that  soap 
bubbles  are  created.     (Save  the  solution  for  use  with  lessons  that  follow.) 

TEACHING  SUGGESTIONS: 

1.    Provide  each  student  with  a  copy  of  Parts  of  the  Small  Particoe  Model.  Go 

over  each  of  parts  1-11  with  the  class.     If  there  are  .quest ions  on  any  parts,  . 
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refer  back  to  the  listed  lesson  cluster  pages. 

2.  Notf  introduce  part  12  by  writing  It  on  the,cftalkboard.    Then  begin  the  lesson 
wjfh  a  general  discussion  of  water  drops.    Ask  questions  such  as:    What  is  the 
shape  of  a  raindrop?    What  is  the  shape  of  a  drop  of  water?    What  Is  the  shape 
of -a  -drop  of  water  on  a  windowpane?    Write  questions  on  chalkboard  as  you  ask 
them.  ^ 

3.  Then  tell  th^ students  that  they  are  going'to  explore  drops- or  piles  of  water 
on  waxed  peeper  and  compare  them  with  similar  piles  of  soapy  water. 

4..  Paraphrase,  then  have  students  read-page -262 .    Draw  chart  on  page  202^  on 
chalkboard.    Have  students  make  a  copy  of  chart. 

5.  distribute  the  materials  for  measuring  the  piles  of  plain  water.  Caption 
students  to  make  their  piles  in  each  of  the  corners  of  their  wax  paper  so 
they  don't  run  into  each  other. 

6.  Demonstrate  the  procedurefthat  should  be  used  in  measuring  water  piles.  Care 
should  be  taken  not  to  get  the  rulers  too  close  so  the  piles  are  disturbed. 

7.  Have  the  students  complete  the  plain  water  part  of  their  chart  by  following 
instructions  on  page  202. 

8.  The  students  can. then  complete  the  soapy  wster  part  of  their  chart.  Review 
the  results  when  they  have  finished  by  going  over  the  questions  at  the  top  of 
the.  first  column  on  page  203.        .  , 

9^    Have  students  make  predictions  on  paragraphs  4,  page  203,  and  question  D. 
^    Write  question  on  board. 

10.  Paraphrase  the  rest  of  page  203.    Then  have  students  read  it.    Provide  each 
student  with  one  vial  of  plain  water  and  one  of  soapy  water.    Students  should*  . 
use  one  medicine  dropper  with  the  plain  water  and  one  with  the  soapy  water. 

(If  one  dropper  is  used  for  both,  make  certain  the  dropper  is  well  rinsed 
after  being  used  with  soapy  water.) 

11.  Demonstrate  activity,  then  have  students  fallow  instructions. 

12.  Work  through  questions  with  students.    Refer  to  copies  of  Appendix  J  and"  wail 
chart  of  small  particle  model  characteristics  as  necessary. 

DESIRED  LEARNING  T0UC0ME:    The  students  should  be  able  to  explain  the  "heaping"  of 

plain  and  soapy  water  in  terms  of  the  small  particle 

*#**********************^ 
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DEVELOPMENT;    Lesson* Cluster  3B-4    Surface  Properties 

Page  T-356/S-204    Water  Surface  and  Paper  Clips  (60-70  min.)  , 

PURPOSE:    To  explain  surface  tension  in  a  liquid  jn4  terms  of  the  small  particle 
model . 


Identification  Cards 

paper  clip 

cup 

magn  i  f I er 
fork 


ADVANCE  PREPARATION;  Materials  -clear  plastic  sups 

-medicine  droppers 
*  .  ,  •  -paper  towels 

~~   -liquid- soap  solution 
-lined  paper  and  pencils 
-plastic  forks 
-magnifiers  *  ' 

.  -small  pajnt  brush  (optional)  . 

TEACHING  SUGGESTIONS:      ^  > 

1.  Paraphrase  paragraphs  1  and  2,  page  204,  then  have  students  read  them. 

2.  Demonstrate  the  activity  pro  edure  before  pacing  out  student  materials. 
Emphasize  that  the  paper  clip  has  to  be  lowered  very  slowly  into  the  water  and 
the  fork  needs  to  be  pushed  beneath  the  water  surface  to  allow  the  clip  to 
rest  on  the  surface.     If  the  clip  is  not  suspended  successful  ly._  on  the__f.i  rst.  _ 
try,  both  the  clip  and  the  fork  should  be  carefully  dried.  •  ' 

3.  Demonstrate  using  a  magnifier  to  examine  the  water  surface. 

4.  Pass~~otft  materials  except  fork  and  paper  clip  to  each  student.    Have  them 
examine  water  surface.    Work  with  them  on  questions. 

5.  Have  students  finish  reading  page  204. 

6.  Pass  out  fork  and  paper  cMp.    Hav£  students  complete  activity  and  Srtswef 
last  question. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  abje  to  explain  surface  tension- 

in  a  liquid -in  terms  of  the  small  particle  model-. 
******#********************###**##*^ 


ENRICHMENT:    Lesson  Cluster  3B-4    Surface  Properties 

Page  T-358  Did  Your  Fingers  Get  Wet?   ,(35-40  min.) 

PURPOSE:    To  demonstrate  that  the  surface  of  a  Ijquid.acts  as  an  elastic  membrane. 
This  lesson  does  not  appear  in 7 the  student  text. 


ADVANCE  PREPARATION:    Materials  -cups,  2/3  filled  with 

water 

-either  talcum  powder  or 
.bycopodium  powder  floating 
on  surface 

TEACHING  SUGGESTIONS: 


Language  Cafds/Kev  Stj 
small  ^particle  model^j 
ta I  cum  powder 

Ideotif ication  Cards 
cups 

talcum  powder 
water 


I.    Demonstrate  what  happens  when  you  put  your  finger  into  a 

cup  of  water  with  powder  floating  on  the  top.  Do  not  insert 
your  finger  more  than  1.5  cm. ■ 
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2.  Distribute  materials  to  students.    Instruct  them  to  insert  a  fingffer  to  about 

.    the  -bottom  or  the  ,flngernai  I If/'ttie"f  Tnger  is  Inserted  carefully  and  not  * 
too  deep,  the  surface  tension  of  the  liquid  holding  the  powder  will  not  be 
broken.  *  .  *  *  . 

3.  Have  the  students  expla-In'  the  I  r  observations  in  terms  of  the  small  particle 
model.    Refer  to  displa/chart  of  small  particle  model. 

DESIRECK  LEARNING  OUTCOME:    The  students  should  be  able  to  explain  surface  tension 

of  a  liquid  in  terms  of  the  small  particle  model. 
x*,***************************^ 

APPLICATION:    Lesson  Cluster  3B-4    Surface  Properties 

"]  '       -  Page  T-360/S-206    Measurinfrthe  Grabbiness  of  Water  (60-70  min.) 

PURPOSE:    To  measure  the  "grabbiness11  of  p la i n  araLjsoapy-  water  and  to  explaKn  the 
findings  in  terms  of  the  small  particle  model . 


ADVANCE  PREPARATION: 

Prepare  duplicating  master  copies  of  Force  Measurer, 
Appendix  K  for  each  Qf  your  students.  IMPORTANT. 
The  force  measurers  must  be  duplicated  on  ditto  paper, 
not  mimeograph  or  typing  pap'er.    Ditto  paper  is 
designed  not  to  absorb  water.    Other  papers  get  soaked 
and* don ft  work.    Four  measurers  are  reproduced  on 

^    each  page  so  youMI  need  to  separate  them.  Students 
can  then  cut  out  their' own  measurers  and  f 9 1 d  them 
as  instructed. 

TEACHING  SUGGESTIONS: 


1.  -   Paraphrase  page  206,  paragraphs  1  and  2. 

2.  *  Demonstrate  the  use  of  a  force  measurer.    Show  how  to  fold  it  in~a  -spring- 

like fashion.    Point  out  that  the  bottom  of  the  measurer  must  be' wet  before 
beginning  the  fair  test.    Also  stress  that  the  measurement  must  be  made  from 
the  edge  of  the  tumbler  to  the  top  of *  the  measurer. 

3.  Have  students  copy  chart  on  page  206  and  finish  reading  page  206. 

r 

4.  Discuss  question  on  page  206^  Vote  on  which.will  holdpaper  more  tightly. 
Write  votes  on  chalkboard.  " 

5}.  ^Working  in  pairs,  have  students  make  force  measurers.  n 

6.  Demonstrate  activity  on-  page  207.  ^  ^ 

7.  ^ Paraphrase,  then  have  students  read  page  207 jdown  to  questions. 

8.  Have  students  carry  out  experiment  on  page  207.    They  should  take  the  four 
measurements  with  plain  water  before  taking  the  four  soapy  watfer  measurements. 
Suggest  that  the  students  do  not  change  the  force  measurer  between  measurement 
of  the  plain  water  and  the  soapy  water.    Otherwise  the  test  will  not  be  a 
fair  one. 

9.  After  the  students  have  completed  the  activity,  discuss  their  findings.  You 


Language  Cards/Key  Signs 
surface  tension 
small  particle  model 
grabbi  ness 
force  measurer 

Identi f  ication  Cards 
plain  water 
soapy  water 
fort^  measurer 
cup  « 
rul  er 
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May  wish  to  ask  the  question:    Why  did  the  force  measurer  stick  to  the  water? 
:  *  (You  may  have  to  remind  the  students  that  they  wet  the  bottom  of  the  force 
measurer  and  that  water  is  attracted  to  water.)  / 

1  *  * 

*  *  * 

10.  Now  have  the  Students  answer  the  numbered  questions  on  page  207.     In* the  class 

discussion  of  their  answers,  be  sure  to  use  the  phrase  surface  tension  as  « 

another  way  of  expressing  the  grabbiness  of  water.    Refer  to  model  display 

chart.  \  * 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  explain  the  difference 

in  i"he  "grabbiness"  of  plain  and  soapy  water  in  terms 

L  *  * „ *  v  ^       '  of  the  small  particle  model. 

******^****************************^^ 

EVALUATION:    Lesson  Cluster  3B-4    Surface  Properties 

Page  T-362/S-208    Know  the  Surface  (35-40  min.) 

PURPOSE:    To  evaluate  the  students1  performance  in  relation  to ihe  -f o I  lowing 
obj ecti ves: 

1*    Describing  forces  acting  upon  particles  in  liquids. 
2.    Explaining  water  surface  tension  in  terms  of  the  small  particle 
model . 


TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
surface  tension 

1.  Paraphrase,  ffi|n  have  students  read  questions  '1,  page       small  particle  model 
208,    Have  them  write  down  answers  or  draw  answers.  water  strider 

2.  Have  students  write  answer  to  question  2. 

3.  Paraphrase,  then  have  students  answer  question  3. 

4.  During  the  discussion  have  the  students  refer  to  their  copies  of  Parts  of  the 
Small  Particle  Model  that  were  used  with  the  previous  lesson.    Go  dver  those 
parts  that  particularly  apply  t^this  lesson,  as  well  as  doing  a  general  review 
of  all  12  parts.    Also  use  display  charts. 

5.  Collect  the  papers  so  you  can  evaluate  each  individual fs  progress,     If  a 
student  correctly  responds  to  the  quest  ions,  .you  may  "assume  that  he  or  she 
has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to  go  on  to  the 
next  c  I  uste.r. 

**************************^ 
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Level  6  Unit  3  Models  of  Matter 
Part  C  Models  Must  By-Tested,  Lesson  Clujsl&r-  3C-1 


A.'  CLUSTER  OUTLINE 


Page  . 


Teaching  Strategies 


Lesson  Title 


Teaching  Time 
Suggested 


T-368 
T-370 
T-371 
T-372 
T-374 
T-376 
T-377 


Introduction 
Development 
Enrichnfent 
Development 
Appl ication 
Appl ication 
Eva  I uation 


Mixing  Hot  and  Cold  Liquids 

Convection  Currents 

Liquid  Layers  in  Soda&Straws 

Evaporation  and  Condensation 

The  Water  Cycle 

Rain 

Motion  of  Matter 


35-45  min . 
40-50  min. 
40-50  min. 
40-50  min. 
50-60  min. 
30-40  min, 
35-45  min, 


B.    MATERIALS:    See  list  on  oage  T-365. 

FILMSTRIP  INFORMATION:    Ftlmstrip  Set  XVIII,  Invisible  Systems,  is  appropriate 

for  use  in  this  unit. 


INTRODUCTION:    3C-1    Liquids  and  Gases  Flow  -  -  . 

Page  T-368/S-210    Mixing- Hot  and  Cold  Liquids  (35-45  mm.) 

PURPOSE:    To  Investigate  the  effects  of  temperature  and  depth  on  the  interaction  of 
two  I i quids.  * 

ADVANCE  PREPARATION:  '  xl   ,       ,  ,   ,  +hfl 

Background  Information  -  As  the  students  apply  the  small  particle  model  to  the 

-esen+ed  +n-*h i^c+as+ar-^-encoucage _±ham_ ±0  think  in  terms 


various  sTfu^rtTom 

of  particle  motion.  _  ,  ,  -uu^r- 

In  the  hot  food  coloring  solution,  the  particles  move  faster  and  move  farther 
apart.    Co/roared  to  the  col'd  water  around  it',  the  hot  solution  is  lighter  per 
unit  vol  urte  because  its  particles  dre  farther  apart  and  there  is  more  empty  space 
between  them.    When  a  drop  of  hot  food  coloring  is  released  under  col d  water,  it 
will  rise.    When  a  drop  of  cold  food  coloring  is  released  under  hot  water,  it  win 
sink  -because  it  is  heavier  per  unit  volume  .than  the  hot  water  around  it. 

Materials--  For  this  activity  you  need  a  supply  of  hot  food  coloring  and  a  supply.  , 
of  cold  food  coloring.    You  can  prepare  hot  food  coloring,  and  keep  it  hot  by 
floating  a  plastic  cup  with  a  small  amount  of  food  coloring  in  another  plastic  cup 
half  fuH  of  hot  water.    You  can  prepare  cold  food  coloring  In  a  similar  way  by  • 
placing  ice  water  in  the  bottom  cup.    You  also  need  cold  tap  water^rfece  water  for 
the  vials.    The  colder  the  water,  the  more  dramatic  the  reaction  with  the  hot  food 
coloring  wi 1 1  be.  ^ 
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Language  Cards/Key  Sfqns 
smal I  particle  model 
prediction      -  s 
parttcle 

I  dent i  f  i cat ion  Cards 
medicine  dropper  . 
food  coloring  , 
vial 


TEACHING  SUGGESTIONS:  *' 

1.  Introduce  this  lesson  by  reviewing  t£e  main  features 
of  the  small  particle  model:  particles  of  matter  have 
spaces  between  them;  particles  move  faster  when  the 
matter  i I' heated;  particles  move  farther  apart  when  the 
matter  is  heated*    Use  display  chart  and  Appendix  J 
.di  ttoes.  §  , 

2.  Paraphrase  p'age  210,  then  have  students  read  it. 

3.  Draw  chart  on  page  210.    Then  have  students  copy  chart. 

4.  Demonstrate  the  procedure  for  adding  food  coloring  to  a  vial  of  water.    Stress  that 
students  should  release  the  drop  of  food  coloring  slowly,  and  not  squirt  it  in. 
Tell  them  to  watch  care'fully  to  see  if  the  food  colori ng^rlses,  sinks,  or  spreads 
out. 

5.  Paraphrase,  then  have  students  read  page  211  to  questions. 

6.  Let  the  students  work  in  pairs.    Distribute  the  materials.    Have  them  proceed  with 
the  experiment,  following  the  directions  on  page  211. 

7.  Circulate  around  the  room  to  make  sure  students  understand  the  directions  and  are 
recording  their  results. 


8.    Wbrk-through  questions  with,  students. 


j 


DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  explain  the  effects  of  tem-*% 

perature  3nd  depth  on  the  mixing  of  two  liquids  in  terms  \ 

of  the  small  particle  model.  \ 
***************************^ 

DEVELOPMENT :    3C- 1    Liquids  and  Gases  Flow 

|  Page  T-370/S-212    Convection  Currents  (40-50  min.) 

PURPOSE:    To  detect  the  pattern  of  convection  currents  and  to  explain  these  movements  , 
 in  terms  of  the  smal  I  particle  model .     ^  


ADVANCE  PREPARATION:  " 

Background  Information  -  This  lesson  can  be  done  with  the  use  of  a  demonstration. 
Compared  to  the  cool  water  around  it,  the  warm  solution  of  food  coloring  is  lighter 
per  unit  vofume  because  its  particles  are  farther  apart  and  there  is  more  empty 
space  withfn  it*    Therefore,  the  warm  solution  will  rise  in  the  characteristic 
convection  current  pattern.    When  the  solution  cools  as  it  mixes  with  the  water, 
it  will  'begin  to  spread  throughout  the  container* 

Materials  -  If  you  wisfrfo  do  the  demonstration  in  class,  you  will  need  two  small 
jars  labeled  hot  and  cold*    CBabyfood  jar$  are  ideal.)    Put  30-40  drops  of  food 
coloring  in  one  jar  and  fill  It  with  very  hot  water.    Put  an  equal  amount  of  food 
coloring  in  the  other  jar  and  fill  it  with  cold  water.    Cap  the  containers  with 
aluminum  foil  secured  by  rubber  bands.    Fill  two  large,  transparent  containers 
with  cold  water. 
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TEACHING  SUGGESTIONS: 


1. 


2. 


Paraphrase  paragraphs  1,  2;  page  212.  Discuss  students 
ideas.    Have  them  draw  their  ideas  on  chalkjjjpard. 

Paraphrase,  thenyhave  students  read  the  rest  of  pagfe 
212.  *     '  * 


Language  Cards/Key  Signs 
smal I  particle  model  , 
convection  current 
heat  energy 
convection  current 
a  I umi  num  foi I 
particle 

Identification  Cards 


Show  the  studehts  the  small  containers.    Place  each 
container  at  the  -bottom  of  the  large  transparent 
containers  filled  with  cold  tap  water.    Let  the  water 
stand  a  few  minutes  until  the  water  becomes  still.  Put 
two  holes  in  each  aluminum  foil  cover  with  a  pencil. 
If  the  hot  food  coloring  does  not  mix  after  about  one 
minute,  increase  the  size  of  the  pencil  holes.  ^ 

Discuss  the  questions  at  the  end  of  the  activity,  stressing  'the  patterns  the 
coloring  makes  in  the  cold  water.    Review  the  role  of  heat  in  the  movement  of 
particles. 


The  students  should  be  able  to  explain  the  pattern  of  con- 
vection currents  in  terms  of  the  small  particle  model 


DESJRED  LEARNING  OUTCOME : 

VeCT  lOfl   tui  rwild    iii    iciiio   ui     i  1 ^ttiw  i  i    Kwi  i  iviv  iiwmv.  , 


ENRICHMENT:    3C-1    Liquid^  and  Gases  Flow 

Page  T-371  Liquid  Layers  in  Soda  Straws  (40-50  min.) 


PURPOSE: 


To  observe  the  mixing  of  liquid  layers,  Infer  the  relative  salt  concen- 
trations of  three  solutions,  and  exDlain  the  observations  in  terms  of  the 
small  particle  model.    This  lesson  does  not  appear  in  the  student  text. 


ADVANCE  PREPARATION:,    Materials  -    For  this  activity 
you  need  to  prepare  three  sol  utions ,  two  of  which 
contain  salt.    Take  three'liter    quart  jars  and 
label  them  B  (blue),  C  (clear),  and  G  (green).  The 
following  chart  shows  the  amount  of  salt  to  add  tc3  each. 


Conta  iner 

Color  (added  later) 

Amount  of  Salt 

i  *  

B 

C 

G 

b  1  ue 

clear 

green 

167  mL  ..(2/£  cup) 
83  mL  (1/^cgp) 
none 

Language  Cards/ Key  Signs 

medicine  dropper 

S. 

Identification  Cards 
food  colorjng 
medicine  dropper 
straw 
vial 


Fill  each  jar  with  water  and  stir  to  dissolve  the  salt, 
whfle  you  are  Introducing  the  lesson  to  the  class. 


Add  the  food  coloring 


er|c 
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TEACHING  SUGGESTIONS: 

1.  Show  the  students  the  three  solutions  you  prepared.    Explain  that  one  contains'* 

no  salt.  t)f  the  remaining  two,  one  contains  twice  as  much  salt  as  the  other.  TelT 
them  the  experiment  will  show  which  solution  contains  the  most  salt. 

2.  Explain  that  you  will  add  some  food  coloring  to  identify  each  solution.    Add  1  or 
2  medicine  droppers  of  coloring  to  the  containers  according  to  the  chart  above. 

3.  Use  a  ^oda  strap  and  vials  to  show  how  to  form  the  layers.    Place  the  soda  straw 
about  1  cm  into  a  vial  of  the  greent  sol  ut ion*    Put  you  index  fjnger  over  the  straw 
and  withdraw  the  straw.    Keeping  your  fj nger  over  the  straw,  place  the  straw,  in  a 
vial  of  the  bl  ue  ,sol  ution,  about  2  cm  deep.    Remove  your  finger  briefly  and  then 
place  it  over  the  straw  agaio.    Show  the  students  that  you  now  have  a  blue  layer 
on  the  bottom  and  a  green  layer  on  fop.     (You  may  want  to  have  them  practice  this 
procedure  with  plain  water  before  ypu  distributee  the  solutions,  since  it  requires 
considerable  manual  dexterity.^ 

4.  Divide  the  class  into  groups  of  two.    Give  each  group  a  vial  of  the  three  different 
solutions.    Give  each  child  a  plastic  straw.  '    /  . 

5.  Tell  the  students  to  try  different  arrangements  of  layers,  to  see  fn  which  order 
the  layers  mix  most  rapidly  and  in  which  the  layers  remain  separate.     (The  arrange- 
ment in  which  the  layers  mix  least    should  have  blue  on  the  bottom,  clqajr  in  the 
middle,  and  green  on  top.  .  "A^  reverse  arrangement  should  show  the  most  rapid  mix- 
ing.) 

6.  Circulate  around  the  room  to  make  sure  the.  studerfts  understand  the  procedure  and 
.    are  record ir#  their  observations. 

7.  After  the  students  „have  completed  the  activity,  discuss  it  thoroughly.    The  students 
should  understand  that  salt  water  has  more  particle^  per  unit  volume  than  ordinary^" 
water  and  is  therefore  heavier  ger  unit  volume  than  ordinary  water.     (Salt  parti- 
cles have  filled  some  of  the  spaces  between  water,  part fcles. )    The  more  salt  you 
add,  the  heavier  the  solution  becomes.    Thus,  least  mixing  occurs  when  the  heaviest 
(most  concentrated)  solution  is^  thQ  bottom  and  the  lightest  on  the  top.  List 
the  various  possible  combinations  on  the  chalkboard  and  discuss  each  one. 

DCS  I  RED  LEARNING  OUTCOME:    The  students  should  be  <*ble  to  explain  the  interactions  of 

three; sol utions  in  layers  on  the  basis  of  the  small  parti- 
cle model . 

************** **************************************^^ 

DEVELOPMENT:    3C-1    Liquids  and  Gases  Flow 

Page  T-372/S-213    Evaporation  and  Condensation  C40-50  min.)  * 

PURPOSE:    To  provide  evidence  of  evaporation  and  condensation  and  to  explain  them  in 
terms  of  the  small  particle  model.  * 
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ADVANCE  PREPARATION:  '  « 

Background  Information  -  When  heat  is  removed  from  a  certain  volume^ of  humid  air, 
,  .the  particles  of  water  in  the  air  come  closer  together.    Eventually  the  particles 
will  accumulate  in  large  enough  drops  to  fall  out  of  the  air  or  form  on  a  cold 
surface.    This  process  is  condensation.    On  the  contrary,  if  water  is  given  enough 
heat,  the  faster-moving  particles  will  break  away  from  the  other  particles  and 
move  into  the  air  as  individual  particles.    This  process  is  evaporation.  (The 
slower-moving  particles  are  left  behind,  so  the  remaining  waler  ir>  coojor.) 

 r 

Materials  -  For  this  activity,  you  will  need  ice  cubes. 
Condensation  on  a  container  of  ice  water  forms 
slowly.    You  should  therefore  set  up  the  containers  with 
water  and  ice  cubes  15  or  20  minutes  before  beginning 
the  lesson.     In  this  way,  moisture  will  have  begun  to 
condense  and  the  students  will  not  have  to  wait  to  make 
observations. 

TEACHING  SUGGESTIONS: 

1.    Begin  this  activity  by  reviewing  the  phases  of  matter 
as  explained  by  the  small  particle  model.    Tell  the 
stitfjents  that  this  activity  wiM  f  allow  them  to  inves- 
tigate changes  from  a  gas  to  a  liquid  and  from  a  liquid 
to  a  gas.    Use  di sd lay  chart  and  student  handouts 
about  the  small  particle  model. 


Language  Cards/ Key  Si  fins 

evaporation 

condensation 

energy  receiver 

energy  giver 

smal I  particle  model 

phases 

matter 

Identification  Cards 

ice  cube 

cup 


2.    Paraphrase  paragraph  1,  2  page  213. 

3..  Demonstrate  adding  ice  to  water.    Then  set  out  cups  prepared  earlier.  Discuss 
-  questions  A  and  B. 

,4*.    Paraphrase  rest  of  page  213  to  questions,  then  hav%e  students  read  it. 

5.  Distribute  the  materials  and  allow  the  students  to  do  the  activities.    Tell  them 
to  rub  the  drop  of  water  into  the  construction  paper  before  fanning  it,  so  thaf 
the  drop  does  not*  roll  off.     If  the  water  does  not  form  on"  the  cold  tumbler 
(because  of  low  humidity),  have  students  breathe  on4the  tumbler  to  obtain  fhe 
desi  red'  affect.  -s  „ 

6.  Discuss  the  questions  thoroughly.    Stress  that  the  source  for  the  w^ter  on  the 
cold  tumbler  is  the  air. 

DESIRED  LEARNING  OUTCOME:  The  stycjents  should  be  able  to  explain  the  processes  of 

evaporation  and  condensation  in  terms  o'f  the  small  particle 
mode  I . 

************************************^^ 
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APPLICATION:    3C-1    Liquids  and  Gases  Flow 

Page  T-374/£-214    The  Water  Cycle  (50-60  min.)  ^ 

PURPOSE:    To  apply  the  small  particle  model  to  the  processes  of  evaporation,  con- 
densation, and  the  water  ,cycle* 


ADVANCE*  PREPARATION:    Materials,  -  Set  up  a  simulation 
model  for  the  water  cycle,  as  illustrated  on  page 
215  in  the  student  text.    Use  a  rectangutar  container 
*    or  an  aquarium  sealed  with  plastic  wrap.    To  have  water 
droplets  large  enough  for  observation,   the  model  should 
be  set  up  30-60  minutes  before  the  lesson.     (If  you 
cannot  do  the  set-up  this  far  in  advance,  you  can 
speed  up  the  process  by  using  hot  water  in  the  small 
container.    This  way,  you  can  usually  obtain  good 
results  in  15  or  20  minutes.) 

TEACHING  SUGGESTIONS:. 

1-    Paraphrase,  then  have  students  read,  page  214. 

2.  Review  processes  of  evaporation  and  condensation. 

3.  Paraphrase,  then  have  students  read,  column  1, 
page  215. 


Lanquaqe  Cards/Key  Signs 

Where  does  rain'  come  from? 

evaporate  % 

smal I  particle  model 

water  cycle 

energy  giver 

energy  receiver 

What  are  the  sources  of 

water  in  the  air? 
What  is  the  heat  source 

for  the  evaporation 

of  water? 
simulation  model 
system 

Identification  Cards 
conta i  ner 

aquar i  urn  


4.  Show  the  students^  the  model  you  set  up.    Call  their  attention  to  the  water  droplets 
forming  at  the  top  of  the  large  container.    Point  out  that  the  heat  source  is  part 
of  the  model . 

5.  Discuss  the  quest ion^/wi  page  215.  n  * 

6.  Apply  the  principles  of  the  simulation  to  the  natural  water  cycle  by  asking  the 
following  questions:-  What  are  the4 sources  of  the  water  in  the  air?    (evapora-  v 
tion  from  oceans,  lakes,  plants,  and  so  on)    What  is  the  heat  source  for  the  evap- 
oration of  water?    (sun)    Where  does  rain  come  from?    (Cool  air  causes  water  to 
condense  and  form  clouds;  still  further  condensation  produces  rain.) 

DEC  I RED  LEARNING  OUTCOME:    The  students  should  be  able  to  explain  a  simulation  model 

of  the  water  cycle  in  terms  of  the  small  particle  model 

and  apply  the  same  principles  to  the  natural  water  cycle. 
********************************************************* ***************************** 


APPLICATION:     3C-1     Liquids  and  Gases  Flow 

Page  T-376/S-216    Rain  X3Q-40  min.) 

PURPOSE:    To  aoply  the  concepts  of  evaporation,  condensation,  and  the  small  particle 
model  .to  the  formation  of  rain..  *  > 
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Language  Cards/Key  Signs 
evaporation 
condensation 
smal 1  particle  model 
altitude 

I  den t  i  f  i  cation  Cards 


TEACHING  SUGGESTIONS: 

1.    Have  the  students  read  page  216  of  the  text.  Sketch 
the  simulation  model  of  the  water  cycle  on  the  chalk- 
board for  review. 

2'.    piscuss  the  cyclic  process  of  evaporation  from  the 
oceans  and  lakes,  condensation  of  water  vapor  in 
clouds,  and  rainfall  that  replenishes  the  oceans 
and  lakes  oncfe  more. 

3.  Have  the  students  answer  the  numbered  questions  at  the  end  of  page  216. 

4.  After  the  students  have  finished,  discuss  the  questions.    Students  should  be 
able  to  reason  that. rain  will  fall  on  the  side  of  the  mountains  near  the  sea;  the 
area  on  the  other  side  of  the  mountains  will  probably  be  dry  because  the  air  has 
already  dropped  its  moisture.    Use  drawings  on  chalkboard  as  necessary. 


DESIRED  LEARNING  OUTCOME: 


The  students  should  be  able  to  explain  rainfall   in  terms 
of  evaporation,  condensation,  and  the  small  particle  model 


***************************************** 


EVALUATION:    3C-1    Liquids  and  Gases  Flow 

,  Page  T-377/S-217    Motion  of  Matter  (35-45  min.) 

PURPOSE:    To  evaluate  the  students*  performance  in  applying  the  small  particle^model 
to  convection  currents,  evaporation,  condensation,  and  the  water  cycle. 

TEACHING  SUGGESTIONS: 

1 


2. 


3. 


Have  the  students  read  page  217  of  the  text  and  study 
the  pictures  very  carefully.    Paraphrase  as  necessary. 

Tell  them  to  answer  the  questions  in  writing.  Allow 
students  to  make  drawings  as  necessary. 


Language  Card^/Key  Signs 
water  cycle 
evaporation 
condensation 
smal I  particle  model 
convection .current 

Identification  Cards 


Review  the  questions  thoroughly  with  the  class. 
Collect  the  papers  so  that  you  can  evaluate  individual 
progress.     If  a  student  correctly  responds  to  most 
of  the  questions,  you  may  assume  that  he  or  she  has 

demonstrated  the  objective  for  the  cluster  and  is  ready  to  go  on  to  the  next  cluster. 
*********************************************************m 


i 
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Level  6*  Unit  3«Models  of  Matter 
Part  C  Models  Must  Be  Tested,  Lesson  Cluster  3C-2 


A.    CLUSTER  OUTLINE 


Page 

Teaching  Strategies 

Lesson  Title 

Teaching  Time 
Suggested 

T-382 

Introduction 

Gases  Mixing  With  Liquids 

\  

45-55  Sfr. 

T-388 

Enrichment 

Your  Experiences  With  Soda 

35-45  min. 

Water 

T-384 

Development 

BTB  and  Carbon  Dioxide 

40-50  min.1 

T-385 

Development 

Limewater  and  Carbon  Dioxide 

40-50  min. 

T-386 

Appl ication 

What  Can  Get  Out  of  a  Plastic 

50-60  min. 

Bag?  > 

T-389 

Evaluation  ~z 

Gas  Interactions 

35-45  min. 

8.    MATERIALS:    See  list  on  page  T-379. 

FILMSTRIP  INFORMATION:  FMmstrip  Set  XVIII,  Invisible  Systems,  is  appropriate 
for  use  in  this  unit. 


INTRODUCTION: 


3C-2    Gases  Interaction  With  LiQuids 

^jjage  T-382/S-218    Gases  Mixing  With  Liquids  (45-55  min.) 


PURPOSE:    To  investigate  the  interaction  of  carbon  dioxide  with  water,  and  to  explain 
the  interaction  in  terms  of  the  small  particle  model. 

ADVANCE  PREPARATION; 

Background  Information  -  Bromthymol  blue  ('BTB)  is  an  indicator  that  is  blue  in  the 
presence  of  bases  and  yellow  in  the  presence  of* acids.    BTB  turns  yel low  in  this 
experiment  because  the  interaction  of  carbon ^dioxide  and  water  produces  a  mild 
acid,  carbonic  acid*    The  effect  can  be  produced  by  carbon  dioxide  in  exhaled  breath, 
soda  water,  or  seltzer  tablets. 

Materials  -  Prepare  a  BTB  solution  by  adding  about  35  drops  of  BTB  to  3.5  liters 
of  water.    You  may- find  it  convenient  to  prepare  more  BTB  solution  to  k^ep  for 
later  activities.    Use  approximately  10  drops  of  BTB  per- liter  (quart  of  water. 
The  solution  can  be  stored  in  plastic  milk  containers. 

If  the  BTB  solution  is  yel lowt when  you  prepare  it,  add  a  very  small  amount  of 
baking  soda'or  household  ammonia  until  the  solution  turns  blue.    Variations  in  the 
mineral  content  of  the  water  can  affect  the  color  of  the  sol-ution.    Often  the  min- 
erals will  cause  the  BTB  solution  to  turn  green,  instead  of  yellow.    But  this  color 
change^ i  IT  still  indicate  the  orssence  of  carbon  dioxide. 
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TEACHING  SUGGESTIONS: 

1.  Paraphrase,  then  have  students  read,  page  218. 

2.  Let  the  students  work  in  groups  of  two.  Distribute 
the  materials  for  this  experiment  and  have  them  do  the 
activity.     (Stress  caution  with  the  BTB  solution.) 
The  students  should  blow  gently  through  the  straws 
for  at  least  30  seconds. 

3.  Discuss  their  observations.  » 

4.  Put  2  cups  in  a  place  where  they  will  not'  be  dis- 
turbed.   Note:    The  amount  of  carbon  dioxide  in  the 
"air  is  0.03  percent,  in  exhaled  breath  4  percent. 

-Ordinarily  no  change  will  take  place  in  the  cups  left 
overnight  because  there  is  not  enough  carbon  dioxide  in 
the  air.    However,  a  cup  of  yellow  BTB  solution  (one 
that  has  had  carbon  dioxide  added)  may  change  back  to 
blue  when  left  to  stand,  as  carbon  dioxide  escapes  from 
the  mixture  and  returns  to  the  air. 

5.  Proceed  to  page  219.    Paraphrase,  then  have  students  read  paragraph  1.  Then 
demonstrate  activity. 

6.  Distribute  the  materials  and  have  the  students  work  in  groups  of  two  to  perform 
the  exoeriment. 

7.  Discuss  what  students  observed.  . 

8.  Paraphrase,  then  have  students  read,  rest  Of  page  219.    Have  students  do 
activity. 

* 

9.  DiScuss  the  questions  at  the  end  of  the  activity,  stressing  that  carbon  dioxide 
can  be  dissolved  in  water  and  that  its  presence  can  be  detected  wPth  BTB.Sol ution. 

10.    You  may  want  to  explore  with  students  ways  in  which  the  yellow  BTB  solution  can  be 
changed  back  to  blue.    You  may  want  them  to  add  a  small  amount  of  soda  to  observe 
this  change. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  explain  the  interaction  of 

carbon  dioxide  and  water  in  terms  of  the  small  particle 
model . 

**** ** *** a****************************** ***********************************£********** 

ENRICHMENT:     3C-2    Gases  I nteracKwi th  Liquids 

Page  T-388  Your  Experiences  Wfth  Soda  Water  (3£-45  min.) 

PURPOSE:    To  demonstrate  some  factors  that  affect  a  gas-liquid  mixture  and  to  explain 
the  observations  in  terms  of  the  small  particle  model.    Thfs  lesson,  which 
does  not  appear  in  the  student  text,  should  follow  (1)  Gases  Mixing  With 
Liquids. 


Language  Cards/Key  Signs 
small  particle  model 
i  nteraction 
carbon  dioxide 
indicator 
chemica I 
solution 
colorless 
soda  water 
sel tzer 

Identification  Cards 
BTB 

soda  water 
seltzer  tablet 
cup 

plastic  straw 
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ADVANCE  PREPARATION:    Materials  -  ,  - 

For  this  activity  you  need  three  identical  bottles  of 
soda  water,  two  at  room  temperature  and  the  other  - 
chilled.    (Colorless  soda  water  works  better  than 
cola,  because  the  bubbles  are  more  visible.)  A 
watch  or  classroom  clock  with  a  second  hand  will  be 
helpful  in  timing  some  of  the  interactions.     If  one 
is  not  available,  students  can  count  off  the  seconds. 
Open  one  bottle  of  warm  soda  and  fill  a  vial.  Care- 
fully recap  the  bottle.    Let  the  vial  and  the  capped 
bottle  stand  undisturbed  for  an  hour  or  so  before  the 
lesson. 


Language  Cards/Key  STgns 
smal I  particle  model 
soda  water 

Identification  Cards 
soda  water 


TEACHING  SUGGESTIONS:  Y 

I.     Introduce  the  activity  by  asking  the  students,  Haw  do  you  prevent  soda  from  going 
flat?    (Keep  it  cold,  capped,  and  unshaken)    Which  goes  flat  sooner,  warm  soda 
or  cold  soda?    (warm)    Will  soda  go  flat  faster  with  the  cap  on  or  the  cap  off? 
(cap  off)    If  you  shake  it,  will   it  go  flat  faster?  (yes) 


2.    Place  two  identical  bottles  of  soda  -  one  cold,  oneAwarm  -  on  newspaper, 
students  to  predict  what  will  happen  if  the  soda  is  shaken  gently. 


Ask  thp 


3.  Half  fill  one  vial  with  warm  soda,  another  with  cold.    Place  your  thumb  over  each 
vial  and  shake  each  for  15  seconds.    Have  several  students  count  the  number  of  . 
seconds -each  vial  fizzes  and  compare  the  results. 

4.  Now  show  the  class  the  vial  of  soda  that  has  been  standing  open  for  an  hour.  Opeq 
the  recapped  bottle  and  half  fill  another  vial.    Again  place  your  thumb  over  each 
vial  and  shake  several  times.    Have  students  comoare  the  number  of  seconds  each 
fizzes.    What  was  the  "effect  of  leaving  soda  uncapped? 

5.  Challenge  the  students  to  explain  the  escape  of  the  gas  in  terms  of  the  small  par- 
ticle model.    Use  small  particle  model  wall  chart  and  handouts  (Appendix  J).  End 
the  discussion  by  asking  what  can  be  done  to  prevent  soda  water  from  going  flat  and 
have  .them  explain  their  ideas  in  terms  of  the  small  particle  model. 

DESIRED  LEARNING  OUTCOME:    T^e  students  should  be  able  to  describe  some  factors  that 

affect  a  gas-liquid  mixture  and  explain  the  observations 

ih-  terms  of  the  small  particle  model.  '  ■ 

**************** ******* ******* ******************************************************** 

DEVELOPMENT:     5C-2    Gases  Interact  With  Liquids 

Page  T-384/S-220'   BTB  and  Carbon  Dioxide  (40-50  min,) 

FURPOSEr    To  investigate  the  rates  at  which  a  gas  mixes -with  a  warm  liquid  and  with  a* 
cold  liquid  and  to  explain  the  difference  in  terms  of  the  small  particle  model 

ADVANCE  PREPARATION:    Materials  - 

For  this  lesson  you  will  need  two  containers  of  BTB  solution,  one  hot  and  the 
other  gold.    You  can  heat  or  chill  your  existing  supply;  0£_vou  can  prepare  two 
liters  of  BTB  solution,  one  liter  using  hot  water  and  one  I it^r  using  cold  water. 
(See'preparation  instructions  on  page  T-382.) 


\ 
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TEACHING  SUGGESTIONS: 

% 

1.    Introduce  the  activity  by  reviewing  the  gas-liquid 
mixture  In  the  previous  activity  tsee  page  218)  and 
read  page  220  of  the  text. 


2. 


Paraphrase,  then  have  students  read  page  220,  para- 
graph I.    Discuss  question. 


Language  Cards/Key  Signs 

carbon  dioxide 

smal 1  particle  model 

BTB  solution 

interact  «  4 

fair  test 

Identi  f  ication  Cards 
straw 


3.  Paraphrase,  then  have  students  read,  next  paragraph. 

4.  Elicit  some  predictions  of  what  the  students  think 
will  occur. 

5..    Paraphrase,  then  have  students  read,  down  to  questions  1,2. 

6.  Demonstrate  activity. 

7.  Let  the  students  work  in  groups  of  two.    Distribute  the  materials,  cautioning 
the  students  to  use  care  when  handling  BTB. 

8.  Discuss  the  questions  at  the  end  of  the  activity  when  the  students  have  finished. 
Use  display  chart  and  handouts  of  smaM  particle  model.    Be  certain  *that  the  stu- 
dents realize  that  the  increase  in  heat  allows  the  carbon  dioxide  to  move  through- 
out the  hot  liquid  faster,  causing  a  fasted  change  in  color. 

DESIRED  LEARNING  OUTCOME:    The  students  sh6uld  be  able  to  demonstrate  tbe^ rates  at 

which    a  gas  prxes  with  a  warm  and  a  cold  liquid  ,and 
explain  the  process  in  terms  of  the  small  particle  model. 

****************************************************  ********************************** 

DEVELOPMENT;.    3C-2    Gases  Interact  With  Liquids 

Page  T-385/S-221    Limewater  and  Carbon  Dioxide    (40-50  min.) 


PURPOSE:    To  investigate  the  rates  at  which  a  gas  mixes  with 
and  to  explain  the  difference  in  terms  of  the  smal 

ADVANCE  PREPARATION:    Materials  -  paper  afakpencils 

limewater  (optional) 

TEACHING,  SUGGESTIONS: 

■ "  1 1         i  —  1  1  - 

T.     Introduce  the  activity  by  reviewing  the  gas-l  iqui_d_ 
mixture  in  the  previous  lesson  and  indicate  that** 
another  test  for  the  presence  of  carbon  dioxide  in  a 
sol  utioTTof  water  is  limewater.'    If  limewater  is  avail- 
able%  you  demonstrate  the^hange..     (Limewater  is  a 
calcium  hydroxide  solution.    When  carbon  dioxide  is 
added,  the  reaction  forms  a  white  solid,  calcium  car- 
borrate.    Tiny  particles  of  this  substance  turn  the 

 watQil^J..QMy->J 


a  warm  and  a  cold  I  i quid 
I  part icl e  model . 


Languaae  Cards 

Key  Siqns 

\smal 1  particle 

model 

indicator 

carbon  dioxide 

1 imewater 

interact 

i  nteract ion 

jdenti  f  ication 

Cards 

1 imewater 

straw 

cup 

i6i  •  844 


2.  Paraphrase,  then  have  students  read  page  221  down  to  questions. 

3.  Demonstrate  activity. 

4.  Discuss  the. questions  at  the  end  of  the  activity,  being  sure  everyone  realizes 
that  the  increase  in  heat  causes  the  particles  in  both  the  gas  and  the  liquid 
to  move  and  mix  f  asTer,~~cau5 1  ng  a  faster  change  In  Iht^  J  Inwwo  l«i  .  ; 

DESIRED  LEARNING  OUTCOME:    The  students  should.,  be  able  to  explain  the  difference  in 

the  rates  at  which  a  gas  mixes  with  a  warm  liqoid  and  with 
a  cold  liquid  in  terms  of  the  small  particle  model. 

******* ********** ********************************************************************* 


APPLICATION:    3C-2    Gases  Interact  With  LiQuids 


PURPOSE: 


Pajge'T-386/S-222    What  Can  Get  Out  of  A  Plastic  Bag?  (50-60  min.) 

To  investigate  the  movement  of  particle  through  a  plastic  bag  and  to 
explain  the  movement  in  terms  of  the  small  particle  fnodel  . 


ADVANCE  PREPARATION:  .  Materials 


-  BTB  solution 
plastic  cups 
seltzer  tablets 
pi astic  sandwich 
paDer  and  penci  l 
rubber  bands 


bags 
s 


TEACHING  SUGGESTIONS: 


*7 


Introduce  the  activity  by  asking  if  the  students 
think  any  of  the  moving  particles  studied  so  far 
vpuld  go  through  a  sealed  plastic  bag.  You  might 
ask  them  how  they 
find  out. 


would  construct  a  fair  test  to 


Language  Cards/Key  Signs 

carbon  dioxide 

srnal I  particle  model 

ai  r-tight 

watert  i  djht 

BTB  sol ut ion 


Identification  Cards 

plastic  bag 

BTB  sol ut ion  M 

CUDS 


2. 


4. 


Paraphrase,  then  have  students  read  column  1,  page  22,  and  column  2  down  to 
picture.    Discuss  question. 

Students  can  work  in  groups  of  two.    Demonstrate  activity.    Then  have  students 
label  the  bags  to  be  used  and  fill  them  with  air,  water,  or  carbon  dioxide.  (To 
prepare  carbon  dioxide,  use  a  seltzer  tablet  with  water  in  a  plastic  bag,  as  shown 
on  page  219.    Only  this  time,  have  a  second' student  hold  the  straw  in  a  deflated 
bag  by  scooping  it  through  the  air,  j*6t  by  blowing  into  it.)    Sea  Ping  the  bag 
tightly  is  important.  •  instruct  students  to  twist  the  end  of  the  bag  5-10  times, 
double  the  twisted  end  over  in  a  loop,  and  secure  it  with  a  rubber  band  or  twist- 
tie. 


Leave  the  bags  to  sit  undisturbed  overnight, 
italicized  questions  the  next  day. 


Discuss  the  results  and  answer  the 


162 


5.  Paraphrase,  then  have  students  read  column  1,  and  column  2  down  to  numbered 
questions-,  page  223.    Demonstrate  activity.    Discuss  the  experiment  with  the 
students  before  actually  performing  it  to  be  sure  everyone  understand  why  con- 
tainers C  and  D  are  necessary.    (JC  -is /necessary  to  test  whether  the  bag  itself 
causes  a  color  change;  D  is  necessary/ to  determine  if  the  air  in  the  room  causes 

•    a  color  change;)    Distribute  the  materials  (a  quarter-cup  of  BTB  solution  in  each 
cup  is  sufficient)  and  have  the  students  perform  the    experiment.    Note:  With 
some  plastic  bags,  a  transfer  of  carbon  dioxide  can  be  seen  Ln  a  few  minutes  as 
'the  BTB  at  the< bag's  surface  turns/ yel low.    With  other  bags  it  may  take  longer. m 

I  ». 

6.  Discuss  the  questions  at  the  end  pi  the  activity  after  the  BTB  in  the  containers 
has  changed  color.  v 

DESIRED  LEARNING  "OUTCOME:,    The  students  should  be  able  to  explain  the  movement  of  gas 

'  particles  through  a  plastic  bag  in  terms*of  the  small  par- 
ticle /nodel . 

****************** ********************************** *********************************** 

/  *  * 

EVALUATION:    3C-2    Gases  Interact  With  Liquids 

Page  T-389/S-224    Gas  interactions  (35-45  min.) 


PURPOSE;    To  evaluate  the  students1  performance  in  relation  to  the  following 
bbject i ves: 

1.  Explaining  the' mixing  of  a  gas  and  a  liqui/d  in  terms  of  the  small 
particle  model./  / 

2.  Identifying  theigas  carbon  dioxide  in  exKaled  breath.      /  % 

3.  Testing  for  th^  presence  of  carbon  diox-ide  with  BTB  solution. 

/ 

/ 


ing 

TEACHING  SUGGESTIONS: 
1 


Paraphrase  and  have  th^  students  read  page  224  and 
allow  them  time  to  wrife  their  answers. 

* 

Discuss  the  questions  with  the  class.    Collect  the 
papers  so  that  you  can  evaluate  individual  progress. 
If  a  student  correctly  responds  to  most  of  the  ques- 
tions, you  may/assume  that  he  or  she  has  demonstrated 
the  object iv^  for  the  cluster  and  is    ready  to  go  on 


to  the  next  cluster.  ,  w  

****************************************************************************^**^^^^*^* 


Language  Cards/Key  Signs 
smal 1  particle  model 
BTB  sol ut ion  n 
i  nteract  f  , 

i  nf  er 

carbon  dioxide 
Identification  Cards 
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Level  6 Unit  3  Models  of  Matter 
Part  C  Models  Must  Be  Tested,  Lesson  Cluster  3C-3 


A.    CLUSTER  OUTLINE 


Page  ' 

Teaching  Strategies 

Lesson  Title 

Teaching  Time 
Suggested 

T-394  " 
T-396* 

T-398 
T-401 
T-402 

Introduction 
Development 

App  location 
App 1 i cation 
Eva  1  ua^"ion 

Aristotle  and  Galileo 
Testing  Aristotle's  Model 

of  Fal I ing  Objects 
Predicting  Earthquakes 
Li  fe  From  Li  fe 
Testing  Models 

✓ 

40-50  min. 
45-60  min. 

40-50  min. 
30-40  min. 
30-40  min. 

B.  MAI 

'ERIALS:    Add  the  following  to  the  list  on  page  T-391  - 
picture  of  a  moth 

cloth  with  holes  cut  into  it ;  or  moth  eaten  garment 

INTRODUCTION:    3C-3    Scientists  and  Models 

Page  T-394/S-225    Aristotle  and  Gal  i  leo  (40-50  mi/i.)- 

PURPOSE:    To  illustrate  the  need  to  test  scientific  models  by  experiment  and  to 
design  a  test  for  a  speci f ic'  model . 


Language  Cards/Key  Signs 
thermometer 

Identi  f  i cat  ion  Cards 


ADVANCE  PREPARATION:    Materials  -  paper  and  pencils 
TEACHING  SUGGESTIONS: 

« 

1.  Introduce  the  activity  by  asking  students  to  list  some 
of  the  models  they  have  s.tudied  i*n  the  last  two'units. 
(small  particle  model,  earthquake  model,  dinosaur 
model,  and  so  on),  Tell  them  that  there  are  many  models 

in  science  and  that  in  this  c\ uster  other  models  will  be  explored. 

2.  Ask  students  whether  a. heavy  object  will  fall  faster  or  slower  than  a  light  ob-^ 
ject,  or  whether  both  will  fall  at  the  same  speed*    Challenge  the  students  to  give 
reasons  for  their  predictions. 

3.  Paraphrase,  then  have  students  read  page  225. 

4\    Draw  a  tower  on  chalkboard.    Add  a  man  and  2  objects.  Discuss. 

5.    Review  the  ways  we  evaluate  the  success  of  a  model.    (acc<j^acy  in  describing«an 
event  and  in  predicting  future  events)    Emphasize  the  importance  of  experimenta- 
tion in  this  process.  .  i 
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6.    Have  the  students -write  down  their  predictions  and  the  methods  by  which  they 
would  test  them.    You  may  want  to  move  on  to  the  next  lesson  immediately,  while 
the  predictions  are  still  fresh  in  the  students'  minds.  ' 

DESIRED  LEARN I NG  OUTCOME:    The  students  should  be  able  to  make  predictions  about 

falling  objects  and  suggest  experiments  to  test  the 
predictions. 

******************* #* ********************************************* ******************** 


DEVELOPMENT;    3C-3    Scientists  and  Models 


Page  T-396/S-226  Teaching  Aristotle's  Model  of  Falling  Objects 
(45-60  min.i 


PURPOSE:    To  test  a  model  by  experiment. 


ADVANCE  PREPARATION:    Materials  - 


TEACHING  SUGGESTIONS: 


paper  and  penc  i I 
metal  spheres,  half 
of  them  of  one  weight 
and  half  of  a  greater 
weight 
twi  ne 

index  cards 
paper  punch 


Language  Cards/Key  Signs 
Aristotle's  model 
fai  r  test 

Identification  Cards 
metal  sphere 


1.  Introduce  the  a»s£kvity  by  reviewing  the  testing  methods  suggested  by  the  ^students 
in  the  previous  lesson.    Review  Aristotle's  model  for  failing  objects. 

2.  Paraphrase,  then  have  students  read,  page  226,  paragraDhs  1,  2.    Discuss  questions. 

3.  Demonstrate  the  procedure,  using^  students  from  the  class  to  assist  you.  Emphasize 
the  need  to  drop  both  spheres  at  precisely  the  same  time. 

4.  Paraphrase,  then  have  students  read,  rest  of  page  226,  column  1  and  paragraph  1, 
column  2  of  page  227. 

5.  Draw  chart  on  bpard.    Divide  students  into  groups  of  3.    Have  each  group  draw  a 
chart  on  the  chalkboard. 

Distribute  the  teterials  and  allow  the  students  time  to  practice  dropping  Vhe 
spheres.    Then  have  them  perform  the  test.    Have  students  fill  in  their  chart. 

Place  a  summary  chart  on  the  chalkboard  at  the  end  of  the  experiment.  Indicate  on 
the  chart  the  number  of  times* the  large  spheres  hit  first,  the  number  of  times  the 
*small  spheres  hit  first,  and  the  number  of  timesboth  spheres  hit  at  the  Game  time. 
Note:  The  evidence  may%  not  be  totally  consistent.  However,  it  will  probably  show 
that  the  spheres - usua I ly  strike  the  floor  at  veFy  nearly  the  same  time.  This  evi- 
dence does  not  support  Aristotle's  model  for  falling  objects. 


6. 


8. 


Discuss  the  questions  at  the  end  of  the  lesson.    Encourage  the  student^  to  build 
a  model  that  is  consistent  with  their  evidence.    After  several  trials,  most  stu- 
dents will  probably  accept  the  modej  that  objects  all  fall  at  the  same  speed,  re- 
gardless*of  weight.    Emphasize  thwimportance  to  science  of  Galileo's  position 
that  all  scientific  models  should  be  thoroughly  tested  by  experi/nent . 

$48  .  • 
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DESIRED  LEARNING  OUTCOME:    The  stOdents  should  be  able  to  test  Aristlte's  model  of 

fa  I  I ing  objects, 

*****  ** ********************************************************* **************** ***V** 

APPLICATION:    3C-3    Scientists  and  Models 

Page*T-398/S-228    Predicting  Earthquakes  (40-50  min.) 

PURPOSE:    To  demonstrate  that  ^pveral  models  may  be  useful  [n  predicting  events,  but 
that  all  models  must  be  tested  by  experiment  and  observation,  to  determine 
their  success. 

ADVANCE  PREPARATION:    "  ^ 

Background  Information  -  In  the  course  of  this  lesson,  it  should  become  clear 
to  students  that  some  models  are  easier  to  test  than  others.    Aristotle's  model 
could  be  tested  directly.    But  many  models  are  not  so  simple  to  test  as  Aristotle's. 
Some-, of  the  models  that  are  most  difficult  to  test  concern    events  that  cannot  be 
duplicated  exactly  under  laboratory  conditions.    Such  events  are  often  very  large 
in  scale,  very  far  away,  or  in  the  distant  past  or  future.     (e.g.  origin  of  the 
universe,  the  formation  of  mountains,  or  changes  in  world  weather  patterns.) 

Some  aspects  of  earthquakes  can  be  duplicated  in  the  laboratory  wuth  shaking 
tables  and  other  equipment,  but  not  all  factors  can  be  included.    Even  if  scien- 
tists conclude  that  they  understand  what  causes  a  quake,  they  can  hardly  test  the 
theory  by  causing  one.    Students  should  come  to  understand  some  of  these  diffi- 
culties. 


Materials  -  none. 
1  EACH ING  SUGGESTIONS: 

1.     Introduce  the  lesson  by  reviewing  the  test  of 
Aristotle's  vmode'l  of  fa^  I  ing  objects  .  Emphasize 
that  all  scientific  models  must  undergo  stellar  tests, 


Language  Cards/Key  Signs 

earthquake 

predi  ction  ■ 

San  Andreas  fau It 

seismograph 

comp  u  te  r 

Identification  Cards 


2.  Review,  what  students  learned  about  earthcfuakes  in  Unit 
2.    Discuss  the  difficulties  in  testing  models  about 
earthquakes.    Be  sure  students  understand  that  it  is 

mucn  easier  to  predict  where  an^parthquake  will  occur  than  when.  *  * 

3.  Paraphrase,  then  have  stJaentS  read  pages  228-230.    Discuss  each  page  after  it  is 
read.    Discuss  the  mode^/s?  described  in  the'*  text,  plus  any  other  available  informa- 
tion on  earthquake  prediction  from  sources  such  afe  television  specials  and  news 
reports.    The  emphasi.sjshoul  d  not  be  on  the  models  themselves,  but  on  .the  fact  ,that 

-many  models  are  being  Tested.    Note:    Another- way  to  predict  an  earthquake  is  by 
observing  animal  behavior.    Animals  sometimes  exhibit  behavioral  abnormalities 
prior  to  a  quake.    These  changes  in  behavior  are  apparently  caused  by  changes  in 
the  earth's  stability.    Animal  behavior  was  one  factor  in  the  prediction  of  the 
Haicheng  quake,  but  studTes  in  California  have  not  shown  consistent  behavioral 
changes.  *  ? 

4.  Allow  the  students  time  .to  answer  the  questions  on  page  230.    The  second  question 
may  lead  to  a  discussion  of,  situations  in  which  science  is  involved  with  social 
reopons  i  b  i  I  i  ty . 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  describe  the  importance  of 

predicting  earthquakes  and  discuss  some  of  the  difficulties 

in  developing  an  adequate  model  to  do  so. 
**************** *** ********************* ********************************************** 

-  «> 
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APPLICATION:    3C-3    Scientists  and  Models 

Page  T-401/S-231    Life  From  Life 

PURPOSE:    To  emphasize  that  aH  models  should  be  tested  by  experiment  and  observation 
and  to  illustrate  how  a  new  model  may  replace  an  old  one. 


ADVANCE  PREPARATION:    Materials  -  picture  of  moth 

cloth  with  holes -cut-  in  it 
or  moth  eaten  garment 

TEACHING  SUGGESTIONS: 

J.    Paraphrase,  then  have  students  read  paragraphs  1,  2 
,   on  page  231.  -  Show  students  picture  of  a  moth.  If 
possible,  show  them  a  garment  with  a  moth  hole,  or 
a  piece  of  cloth  with  some  holes  cut  into  it.  * 

2.  Paraphrase,  then  have  students  read,  paragraph  3, 
page  231.    Draw  a  fir  tree,  then  draw  it  touching  water  with  geese  flying  away. 
Discuss. 

3.  Paraphrase,  then  have  students  read,  paragraph  4.    Ask  questions  at  top  of  column  2 

4.  Paraphrase,  then  have  students  read  rest  of  column  2.  Discuss. 

5.  Write  a  brief  description  of  eacl^model  on  the  chalkboard^.    The  essential  idea  in 
van  Helmont's  model  is  that  life  can  come  from  nonliving  matter.    Redi's  model 
states  that  living  things  can  only  come  from  other  living  things  of  the  same  kind. 

6.  Discuss  the  importance,  of  a  fair  test  for  each  model,  stressing  that  a  model  should 
be  tested  under  a  number  of  different  circumstances.    Had  van  Helmont  left  a  shirt 
and  wheat  in  a  closed  contairHr  through  which  only  air  pould  pass,  there  would  have 
been  no  mice.     lAfter  seeing  how  carefully  van  Helmont  conducted  his  plant  experi- 
ment tpage  6),  one  might  suspect  that  his  recipe  for  creating  mice  was  offered  * 

up  tongue-in-cheek.)  >  * 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  explain  how  experimental 

evidence  led  to  the  replacement  of  one  model  by  another.  . 
**********************************^ 

EVALUATION:    3C-3    Scientists  and  Models 

Page  T-402/S-232    Testing  Models  (30-40  min.) 

PURPOSE:   "To  eval  uate  tth£^*tudentsf  performance  in  relation  to  the  following  objecMves 
J.    Designing  an  appropriate  experiment  for  testing  a  model* 

2.  Describing  how  a  pnodel  could  be  tested  by  experimentation. 

3.  Describing  the  conditions  that  require  a  model,  to  be  changed  or  dis- 
carded,. 


Language  Cordb/Kcy  liMjns 

Van  Helmont 

Redi 

fair  test 
mode  I 
I arvae 

Identification  Cards 


i 
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TEACHING  SUGGESTIONS: 

1.  Br  i  ef  I  y  review  with  the  class  the  experiment  with 
the  falling  spheres. 

■» 

2.  Drop  a  piece  of  paper.    Have  students  observe  its  „• 
fall.  ^ 

3.  Paraphrase,  then  have  students  read,. page  232.  Allow 
them  time  to  answer  questions.  & 

4.  Discuss  the  answers,  stressing  the  need  to  test  each 
explanation  and  remain  open  to  new  evidence  that  may 
require  changing  the  model . 

5.  Paraphrase,  then  have  students  read,  page  233.  Allow 
thenr\  time  to  answer*  quest  ions.' 


Language  Cards/Key  Signs 

mosquito 

malaria 

f  a  1 1  i  njg  objects 
model 
astronaut 
Apol lo  15 ' 
moon   *  m 
earth 
di sease 
microscope 
orgam  sm 

Identification  Cards 


6. 
7. 


Discuss  answers. 

r 


Collect  thre  papers  so  that'you  can  eva  I  uate  individual  progress.     If  a  student 


correctly  responds  to  most  of  the  questions,  you  may  assume  that  he  or  she  has 

demonstrated  the 'object i ves  for  the  cluster.  , 
****** *** ************ ***** ****************** ********** ************** ****************** 
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Level  6  Unit  4  Energy  and  Ecosystems 
Part  A  Observing  Ecosystems,  Lesson  Cluster  4A-1 


A.    CLUSTER  OUTLINE 


Page 

Teaching  Strategies 

Lesson  Title 

Teach  j  ng  Time 
Suggested 

T-414 

1 ntroduct icfti 

What  Is  an  Ecosystem? 

*  30-35  min. 

T-416 

Development 

Making  Model  Ecosystems  " 

60       min.  * 

T-418 

Enrichment 

Decomposers 

45-50  min. 

T-419 

Deve lopment 

Ecosystems  , 

30-35  min. 

T-420 

Appl ication 

Making  a  Closed  -  Ecosystems 

60  min. 

.  T-422 

Eva  1 uat ion  ' 

A  Nearby  Ecosystems 

45-50  min. 

NOTE:    Ecosystems  In  Space  is  an  optional  'lesson  due  to  the  abstract  and  advanced 
w            nature  of  its  concepts. 

B.    MATERIALS:    See  materials  list  on  page  T-411. 

^      ,  9  * 
•F t  LMSTRIP  INFORMATION:    Fl  imstrip  XXI,  Ecological   Interactions  rs  appropriate   r>  , 

for  use  in  this  unit.    *                                        .  k 

INTRODUCTION:    Lesson  C I uster  4A- 1  Ecosystems 

Page  T-414/S-236    What  Is  an  Ecosystem?    (30-35  min.) 

PURPOSE:    To  introduce  the  concept  of  an  ecosystem  and  provide  practice  in  identify- 
ing examples  of  ecosystems. 

ADVANCE  PREPARATION: 

Background  information:    The  concept  of  an  ecosystem  is  one  of  the  most  important 
rn  biology.     It  tells  us  that  organisms  and  their  environment  are  completely  i rfter- 
connected  in  systematic  ways.     It  tells  us  that  to  truly  understand  a  population, 
an  organism,  or  often  even  a  single  act  of  behavior  by  an  organism,  we  have  to 
'•Study  it  in  its  context  and  see  how  it  relates  to  the  rest  o.f  the  ecosystem.  Of 
course,  it  can  be  more  di££icult  to  study  whole  systems  than  to  ^tudy  a  single 
organism  under  laboratory  conditions.     But  the  rewards  in  terms  of  understanding 
how  nature  works  are 'correspondi ngly  greater,  too.  » 

Just  what  constitutes  a  p-articular  ecosystem  is'  not  necessarily  clear-cut.  One 
ecosystem  -  a  pond 'or  a  -forest,  for  example  -  merges  with  another  ecosystem  -  a 
shore  or  a  field,  for'example  -  at  its  boundaries.    To  do  a  thorough  study  of  the 
edge  of  a  pCod  may  require  a  scientist  to  'regard  the  pond  edge  itself  as  a  separate 
v      ecosystem  with  its  own. distinctive  Dlants,  animals,  and  physical  conditions.  Or, 
-  taking  a  larger  view,  it  may  make  sense  for  the  scientist  to  consider  th&  pond  and 
the  forest  as  part  of  one  larger  ecosystem.  , 

This  does  not  mean  the  term  "ecosystem"  is  loosely  defined.     Instead  we  are  point-* 
i  nej  out  that  nature  is  undivided,  but  we  need  to  study  it  in  pieces  to  make  sense 
of  it.    When  the  parcel,  or  subsystem,  of  nature  has  been*,chosen  for  study,  then  we  s 
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can  investigate  the  systematic  •interactions  that  occur  in  jt  and  try  to  understand 
how  it  works.    Knowing  how  the  Parcels    work,  we  can  better  understand  the  whole 
they  make  ■  up .  f 

Ecosystems  are  not  static.    The  ph/sical  environment  keeps  changing  because  of 
sun,  rain,,  wind,  other  .physical  factors.and  because  of  the  actions  of  the  organisms 
that  live  there.    And  as  the  environment  changes,  the  populations  that  adapt  to  it 
also  change.    Therefore,  we  study  patterns  of  change,  as  well  as  the  pattern  at 
any  given  moment,  when  we  study  ecosystems. 


Materials  -  None. 
TEACHING  SUGGESTIONS: 

i 

1.  Have  the  students  read  Dages  236  and  237.    Allow  them' 
adeauate  time  to  respond  to  questions  1-4.  Teacher 
may  paraphrase. 

2.  Discuss  their  answers  and  stress  that  in  an  ecosystem 
there  must  be  at  least  several  populations  and  some 
evidence  that  the  organisms  are  interacting  with  one 
another.  * 


Language  Cards/Key  Sign's 

ecosystem 

system 

envi  ronment 

mental  models 

i  nteract 

Identi  fi  cat  ion'  Cards 


3.  Al  low,  the  students  time  to  study  the  .illustration  accompanying  question  5.  Thi$ 
illustration  emphasizes  that  ecosystems  are  mental  modeks.    One  cannot  study  the 

_ whole  envjxonment  at  once.    Dividing  it  bp  LDtq^ecoiy sterns  enables  a  scientist 
to  work  with  a  piece  of  nature  of  manageable  size.  J 

4.  Ask  the  children  to  n$me  ecosystems  in  the  environment  around  the  school.    List  on 
board.     If  weather  permits,  walk  outside  and  identify  these  systems. _ 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  define  an  ecosystem  and 

identify  examples  of  one. 
***************************************************************** *****^ 

*   >■  % 

DEVELOPMENT:     Lesson  Cluster  4A-1  Ecosystems 

-  /  Page  T-4I6/S-238    Making  Model  Ecosystems  '(60  min.) 

PURPOSE:    to  establish  a  model  ecosystem  and  observe  the  interactions  and  changes  that 
occ ur  in  it.  «  , 


ADVANCE  PREPARATION: 

In  this  activity  the  students  will  set  up  terrariums  with  plant  and  insect  popu- 
lations, thereby  creating  model  ecosystems.    Clear  gallon  jars  (have  i-he  cafe- 
f§£ia  or  a  restaurant  save  some  for  you),  plastic  boxes,  aquariums,  large -clear 
silastic  bags,  or  even  shoe  boxes  lined  with  plastic  or  aluminum  foil  make  suitable 
*c5™tainers.    The  containers  sholild  be  covered  to  prevent  the  insects  from  escaping. 
Ei'ther'Qunch  small  holes  in  the  container  tops  or  use  pieces  of  screen.  1  • 


The  living  and  nonliving  parts  of  the  ecosystems  can  be  collected  or  purchased. 
You  may  wish  to-  have  the' students  armed  with  plastic  bags  or  jars,  collect  insect 
populations  from  their  backyards  or  a  nearby  field  or  forest.    You  may  wish  to 
accompanV  thferti.    They  should  also  collect  the  necessary  soil,  pebbles,  and  plants. 
The  best  piants*will  be  small  ones  found  where  the  insects  live.  Alternatively, 
you  can  purchase  these  materials  along$with  grass  seed  to  start  the  plant  popula- 
tion.   Other  habitat  components  such  as'twigs,  stones,  and  pieces  of  bark  should 
also'be  collected.    These  will  provide  cover  for  the  insects. 
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Stwdeflfs  will  make  closed  ecosystems  later  in  the  cluster.    The  organisms  and 
other  materials  needed  for  that  lesson  should  also  be  collected  now.  Have 
students  collect  several  specimens  of  rotting  leaves,  wood,  and  so  forth  oh  this 
same  collecting  trip  for  use  in  lesson  3,  Decomposers. 

Acquiring  these  materials  is  a  valuable  learning  experience  for  the  students. 
Be  sure  to  disdjss  page  238  with  them  before  they  go  out  collecting,  so  they  know 
what  kinos  of  things  are  needed. 


TEACHING  SUGGESTIONS: 

1.    Have  the  students  read  pages  238-239  and  make  a  chart 
like  the  one  on  page  239.    Teacher  may  paraphrase 

?.    The  ecosystems  should  be  constructed  in  stages  as 

described  below.    You  may  wish  to  have  The  class  make 
three  or  more,  depending  on  your  room  and  resources. 
Instruct  students  'to  put  2-3  cm  (1  in.)  of  gravel  or 
peoples  in  the  bottom- of  the  containers  for  proper 
drainage.   .Soil  should  be  layered  on  too  of  the  grave 
it  should  be  2-8  cm  41-3  in.)  deep.    They  can  add 
clumps  of  plants  at  This  point  or  planT  grass  s£eds, 
being  careful  noT  to  overwater. 


-3. 


4. 


5. 


Instruct  students  to  add  other  ecosystem  components 
such  as  twigs  and  stones. 

Have  the  students  add  their  insect  populations  now  Cidea 
system).  Instruct  them  not  to  put  too  many  insects  into 
crickets,  for  example,  are  enough  for  a  gallon  jar. 


Language  Cards/Key  Signs 

ecosystem 

insecT  populations 

organ  i  sms 

ants 

grassnoppers 
beetles 
soi  I 

wood  ^ 

mi  croscooe 

mi  croorgan  i  sms 

factors 

DODulations 

ideoTi f ication  Cards 
ecosystems  -  Terrar i urns 


[y,  two  kinds  per  eco- 
each  container.  Six 


f  students  are 
have  to  add  a 


Instruct  students  to  add  food  such  as  apple  cores  or  oatmeal, 
using  insect-eating  Insects  such  as  praying  mantises,  they  will 
prey  population  such  as  crickets. 

As  you  move  among  the  students  to  assist  them,  remind  them  to  record  on  their  charts 
the  numbers  of-  organisms  they  are  adding.    The  school   library  should  have  books  to 
help  identify  the  plants  and  insects.    They  may  or  may  not  be  able  to  count  or 
estimate  the  number  of  plants  in  their  ecosystems?" 

Have  the  completed  models  placed  in  an  undisturbed  area  of  the  room,  preferably 
not  in  direct  sunlight.    Be  sure  that  the  models  are  closed ^securely  when  they  are 
being  observed.    Place  identification  Card,  ecosystems,  near  the  display. 

Have  the  students  observe  the  models  once  a  week  at  approximately  the  same  time, 
to  count  the  organisms  and  see  how  each  ecosystem  is  faring.     In  addition,  you 
might  label  each  model  and  keep  a  running  tally  *on  the  bulletin  board  of  the 
numbers  of  individuals  in  each. 

Some  of  the  insects  will  spend  a  lot  of  time  under  ground  or  under  rocks,  leaves, 
or  other  cover.     It  will  not  be  possible  to  get  accurate  counts  of  their  total 
populations.    A  possible  strategy  is  to  count  the  number  visible  at  several  times 
daring  the  day  and  take  an  average.    Put  the  average  numbers  in  the  chart  arid 
compare  them  over  the  four  weeks  to  see  whether  the  populations  are  increasing, 
decreasing,  or  staying  the  same. 
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9.    At  the'end  of  four  weeks  have  the  students  answer  the  questions  on  page  23,9  and 
discuss  the  results  with  them.  * 
# 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  build  a  model  of  an  eco- 
system and  record  population  changes  within  this  system. 

**********************^ 

*  I 

ENRICHMENT:    Lesson  Cluster  4A-1  Ecosystems 

Page  T^i18    Decomposers  (45-50  min.) 

«  . 

PURPOSE:    To  investigate  the  actions  of  decomposers.    This  lesson  does  not  appear  in 
the  student  text.  ■ 


ADVANCE  PREPARATION:  A  „  _n 

Background  Information  -  Fungi,  mushrooms,  molds,  bacteria,  and  other  tiny  organ 
isms  break  down  wastes  and  dead  matter  from  plants  and  animals.    Without  decom- 
posers   ecos/stems  would  soon  fill  up  with  dead  organisms.    3y  their  actions,  de- 
composers also  perform  the  important  action  of  recycling  minerals  necessary  for 
p lant  I i fe . 


Materials  -  large  plastic  boxes  or  jars  • 

-  pebbles  or  gravel 

-  decomposing  material  Suca  as  rotting  leaves 
and  wood,  wood  with  bra^t  fungi  attached, 
or  recently  deathH-asrecrfs       ^  1 

*< 

TEACH  !NG '.SUGGEST  IONS: 


Language  Cards/Key  Signs 


1      Ask  students  if  they  remember  what  decomposers  are. 
Decorroosers"  were  studied  on  page  79.    Review  the  role 
of  decomposers  with  them.  L 

2.    Have  the  students  bring  into  class,  either  in  plastic  bag 


decomposers 

rotting  leaves 

rotting  wood 

mol  d 

fungi 

<  # 

Identification  Cards 

ecosystems 

decomposing  terrariums 


3. 


Have  ~ae  siuaenrb  uriny  ...  r   -  -  x ,  .  _  _ 

aerials  undergoing  decomposition.    These  can  include  rotting ^leaves    ro.t  g 


or  boxes,  examoles  of 


collecting  yourself, 
2  these  substances  very 
be  kept  intact  if  possi- 
p I  aces  to  look  for 


wood,  and  recently  dead  insects.     (You  may  wish  to  do  the 
or  have  students  accompany  you.)    Remind  students  to  hand  I 
carefully,  as  They  may  be  crumbly.    The  substances  should 
ble.  'Vacant  tots,  woods,  oarks,  and  backyards  are  all  goc 
specimens.    Some  specimens  may  have  molds  or  fungi  growind  on  them. 

Have  students  prepare  several  "Decompos^Terrari  urns"  for  the  class,  following  the 

r    U        d  escribed  in  Making  Mod.1  Ecosystems.'  They  shou. d  put  gravel 

for  drainage  beneath  the  soil  in  the  plastic  bags  or  boxes.    Then  have  them  add 
the  decomposing  substances.    No  other  organisms  are  necessary. 

H,ve'students  observe  and  describe  the  state  <*  the J  decomposing J  •jJ^Um.'Slil 
they  can  tell  what  decomposers  are  at  work.    Are  any  o.  ,hem  v.s.bie. 
and  funguses  gjay  oe.) 

Ask  why  decomposers  are  important  members  of  ecosystems.  What  wo'uld  "happen  if  : 
there  were  no  decomposers? 


6.,    Have  st6dents*set  terrariums 


display. 


aside.    Use  the' Identification  Cards  to  label  the 

5 
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7.    Have  students  carefully  examine  the  decomposing  substances  at  le^t  once  ar  week' 
and  describe  any  changes  they  observe.     If  the  terrariums  are  kept  damp,  /iot*wet, 

*  ^the  decomposers  should"  K§ep  about  their  wor#  and  progressively  break  down  the" 

*  leaves,  branches,  and  sp^on.*  This  can  be  an  interesting  ongoing  activity  until 

year-  ■  - 


the  end  of  the  school 


DESIRED  LEARNING  OUTCOME: 


The*  students 


shou I i 

composers  and  descl 
animal  matter, 

******  ** *  ************ ********** ****** ********* ************* **>* *********************** 


able  to  expl'ain  the  role  of  de- 
their  effects  on  dea    plants  and 


DEVELOPMENT: 


Lesson  CI uster  4A- 1 
Page  T-419/S-240 


Ecosystems 
Ecosystems  in  SpacS  (30-35  min.) 


ly  se 


Opt iona I 

f-susta  ini-ng  unit, 


PURPOSE:    To  develop  the  concept  of  an  ecosystem  as  a  oartial 
using  a  spaceship  as-a  mode-l  . 

<  ^ 

ADVANCE  PREPARATION:  \ 

Background  Information  -  Ecosystems  are  partially  self-sustaining  units.  They 
supply  the  materials  and  energy  needs  of  their  inhabitants  and  recycle  their  waste 
Products.    Ecosystems  are  not  completely  self-sustaining  because  they  depend  on 
various  materials  such  as  air  and  water  that  are  cycled  throughout  the  Earth.  The 
microscopic  plants  in  the  ocean,  for  example,  add  oxygen  to  the  wind  that  finally 
blows  over  inland  ecosystems.    But  allowing  for  these. exceptions,  ecosystems  are 
generally  sel  f  -"sustaining. 

Spaceships  can.be  considered  to  be  at  least  pariiaLLy^  se  I  f -sustaining  ecosystems. 
If  they  do  not  rely  on  energy  from  the  sun  or  another  outside  source,  then  for  the 
length  of  their  journeys,  they  must  be  completely  self-sustaining.    They  must  pro- 
vide food  and  energy  for  the ^passengers* and  recycle  wastes.    Basically,  tfciey  must 
oe  designed  to  function  ak  food  webs  if  very  long  journeys  are  contefnp  I  ated , 


Materials  -  None. 


TEACHING 


IONS: 


Instruct  students  to 
numpered  questions. 


read  page  240  and  answer  the 
Teacher  may  paraphrase. 


Help  the  students  organize 
discuss  their  answers /in  c 
chalkboard  a  chart  simflar 


the  information  as  you 
iass  by  placing  on  the 
to  this  one. 


Ways  to  Get  Rid 

Ways  to  Supply 

of  V/astes  From 

Air 

Air 

Food 

Food 

Water 

Water  » 

Energy 

Using  Energy 

\ 


Lanqauqe  Q6rds/Key  Signs 
outer  sp^ce  ~ 
spacesh  i  p 
closed  ecosystem 
recycle 
Ea/th  * 
consumed 
wastes 

Identification  Cards 
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\ 


3.    Stress  during  the  discussion  that  living  organisms  need  not  only  food,  air,  water, 
and  energy  to  live,  but  that  the  waste  products  of  *  1  f-fe 1  s  activttives  must  be 
recycled. 
> 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  state^tTie  envj ronmenfal 

factors  needed  to  maintain  a  healthy  ecosystem.  • 
*************************************** *********************************************** 

APPLICATION:    Lesson -CI  uste.r  .4A- 1    Ecosystems      '  m 

Page  T-420/S»-24,l    Making  A  Closed  Ecosystem  (60  min.  or  as  2  short 
-  "  lessons)   ,  >  . 


PURPOSE 


To  build  a  closed  Ecosystem  and  to  observe  how  the  requirements  for  I  ife 
are  sustained  within  the  system.   l_ 


let 


ADVANCE  PREPARATION:    Materials  -  large  jars  of  water, 

stand  for  24  hrs. 
^  ...  uncooked  oatmeaF 

^  apple  cores 

oebb  I  es  or  .grave  I 
•  grass  seed  or  clumps  of 
,grass  and  other  plants 
populations  of  ants,  grass 
hoppers,  crickets, § beet- 
les or  isopods;  6-12  insects 
-  -  peir  populaxioa 

sticks,  stones,  bark 
-  paper  and  penci  I s 
large  jars  (1  ga I . ) 
rubber.gloves 
^ >  gupoies 
~  '  .  pond  sna  i I s 

.  green  aquatic  plants  such  as 

as  elodea 
washed  sand 


Language  Cards/Key  Signs 
closed  ecosystem 
microorganisms 
env  i  ronment 
organi  sms  »  ■ 

aquatic  systems 
ants 

cri  ckets 
beet les 
i  sopods 
guppies 

Identification  Cards 
closed  ecosystems 


TEACHING  SUGGESTIONS: 

1.  Have  the  students  rekd  .the  instructions  for  constructing  their  closed  ecosy.stems 
on  {figes  241-242.,  Teacher  may  paraphrase/  Also  instruct  the  students  .to  copy 
the  chart  found  on  page  ,242  jf 

2.  Review, the  procedure  and  chart  carefully,  reminding  the-  students  to  keep  accurate 
records  of  the  types  and.  numbers  of  organisms  they  place  in  their  ecosystems. 

3.,    instruct  the  studenfs  to  prepare  half  their  c  losed  ecosystems  the  same  way  they  * 
made  rode.!  ecos/stem^in  lesson  ^2).    Yc\j  may  wish  to  have  the  class  construct 
*fwo  or  more,  depend  i  ng-  on  ^your  room  and  res^ur^s?  ,Wheft  the  jars  arb  complete 
they  must  be  tightly  sealed*  with  a  rubber  glove  or  a  piece  of  heavy  balloon  over 
%  the' end.    A  rubber  band-around  the  lip  of  th$  jar  wiM  help  wjth  the  seal.  These 
Mexi  ble  seal  s  will  bulge  inward  or  outward  t  f  the  ai  r  volume  ins  ids  changes .  . 


V 


Have  s.tudents# prepare  closed  aquatic  ecosystems  in 
using  water  aged  at  least  24  houfs*  (The  chjorine 
the *rsh.)    Each  aauerlum.  srtotfl  d  frbve 

.  1     .   «     *     '  *  *: 
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two  or  mpre  additional  jars 
iTi^  fresh  tap  water  will  k\  I  I 
a  layer  of  clean  sand;  at  the  bottom*,  some 
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guppies,  and  several  snails  and  plants.    The  tops  should  be  sealed  with  rubber 
gloves. 

5.  Suggest  to  students  that  the  organisms  may  have  a  greater  chance  of  surviving  if  , 
there  are  not  too  nteny  fn  each  container.    But  do  not  tell  students  precisely  how 
many  to  put  in  their  ecosystems. 

*1  *  *   **  ^ 

6.  Allow  them  to  put  their  closed  ecosystems  anywhere  in  the  room.    Use  Identification 
Card  as  labe-J  .for  display.    They  may  notice  thart  the  models  become  too  hot  in  a 
sunny  -wind©w.pr  the  plants  do  poorly  -in  a  shady  spot.    The  model's*  can' then  be 
moved  to  seek  optimal   light  and  heat  conditions.    Have, the  students  observe  their 
ecosystems  carefully  once  a  weeK'aV&pproximately  the  same  fime  and  record,  thei  r 
observations    on  the  charts,  * 

7.  "  Have  the  students  answer  the  questions  on  page  242  at  the  end  of  the,  four-week. 

period  ana  discuss  the  resalts.  v  *  * 

DESIRED  LEARNING  OUTCOME:    The m students  should  be  able  to  describe  fiow  wei  I  fheir 

closed-ecosystem  models  provide  the  recti irements  for 
life. 

****************** ******************************************************************** 

) 

EVALUATION:     Lesson  Cluster  4A-1  Ecosystems 

Page  T-422/S-243    A  Nearby  Ecosystem  C45-50  mm.) 

PURPOSE:  To  evaluate  the  studeats1  performance  in  relati'Qn  to  the  following  objectivesi 
**    ~™         I.     i  dent  if  ^ing-a  local  ^ecosystem.* 

2..    Describing  the  environmental  conditions  in  tnis  ecosystem.' 
3.     Listing  several  plant  and  animal  poDufations  in  the  ecosystem. 
*  4.    ^Stating  several   interactions  that  occur  between  organisms  in  this 
ecosystem. 

TEACHING  SUGGESTIONS: 

1.  Instruct  the  students  to  read  page  243  and  copy  the  chart. 

2.  Ask  the  students  to  fill  out  the  chart  either  as,  an  assignment  'at  home  or  during 
and' after  a  small  walkling  field  trip  to  an  area  near 'the  school. 

3.  Vou  may  wish  to  paraphrase  the  chart  headings  as  follows: 
Location  of  ecosystem  -  Where  is  the  ecosystem? 
Conditions  in  the  ecosystem  *  Describe  the  ecosystem. 

*      Pl-ant*popul  atiohs  -  Whcft  plants  live  there?  *  # 

An  i  maj  '  popul  at  ion  -  What*  animals  live  there? 

Food  i  nteract  ions  yop  have  noticed  -  How  do  the  plants*  and  animals  get  their  food 
*  and  what  do  they  eat?* 

4.  DFsciss  tJ^eir  results  after  the  charts  art  completed.    Stress  ^hese  points:     (1)  At 
least  tw'ofpopu  I  ations  must..be  identified;  (2)  The  physical  environment  of  the 
ec&system  Tnust  be  described;  (3)  Some  interactions  between  the  populations  and  the 
environment  must  be  described. 

It  a  student  correctly  fills  in  most  of  the  spaces  in  the  chart,  you  may  assume 
that  he  or.she  has  demonstrated  t{ie  objectives  for  the  cluster  and  ~fs  ready  to  go 
on  to  the  next  clus^eK  *  "  - 

*********  ************************************************ ******************** ********* 


Level  6    Unit  4    Energy,  and  Ecosystems 
*  +*j 

Part  A    Observing  Ecosystems.  Lesson  Cluster  4A-2 
A. '  CLUSTER" OUTLINE 


Page 


Teaching  Strategies 


Lesson-  Title 


Teachfng  Time 
Suggested 


T-428 

T-431 

Tt432 

T-434 

T-436  . 

T-437_ 


Introduction 
Development 
Deve lopment 

•  Development 

*  App I icat  ion 
Evaluation 


Everything  Connects 

Matter  Cycles  Yhrough  an  Ecosystem 

Where-Do  You  Get  All  Your  Energy? 

Other  I  nteract  k>ns^ 

You  Cannot  Do  Just  One  Thing  ■ 

fs  a  Zoo  an  Ecosystem? 


30-40  min. 
30-35  min. 
20-30  min. 
20-30  min. 
35-40  min. 
20-30  min. 


NOTE:    Othet*  Interactions  is  optional  due  to  the  abstract  and *unf ami  I iar  nature.  Of 
^       the  concepts. 

B.    MATERIALS:    AdcJ.the  following  to  list  on  page  T-425: 

-picture  of  forest  ecosystem  as  described  on  page  T-428 

fILMSTRIP  INFORMATION:    Fi Imstrip  Set  XX I ,  Ecological    Interactions,  is  appropriate 

for  use  in  this  unit. 

 ■  :   '  


INTRODUCTION:    Lesson  Cluster  4A-2    Interactions  in  Ecosystems 

Page  T^428/S-244    Ey^ylbinq  Connects  (30-40  min'.) 

PURPOSE:    to  introduce  the  concept  that  various  organisms  in  an  ecosystem  interact 
with  one  another  and  with  the  physical  environment. 


ADVANCE  PREPARATION: m 

Background  I nf ormat  i on :. 
system  involve  transfer 
These  transfers  can  be 
givers  and  receivers,  a 
in  the  program.  Howeve 
cannot  be  usefully  desc 
example,  the  nesting  of 
class  discusses  the  var 
,  tree,  worms,  and  rotfK^s 
helpful  to  make  a  chart 
shown  here  for  you  and 


Many  interactions  in  an  eco 
s  of  energy  and  .mater  ia  IsT 
described  or  listed  in  terms 
s  students  hav$  done  previo 
r many  important  interacti 
ribed  In  these  terms  -  for 
birds  in  a' tree.    When  the 
ied  interactions  of  air,  c 
on  page  244,  you  may  fincKit 
on  a  cha  I  kb^fr^v  I  i  ke  the  ine 
the  students  To^vi  I  I  in, 


Language  Xards/Kev  Signs 


i  nteract ions 
connects 

forest  ecosystem 
a  i  r 
soi  I 
worms 
tree 
bi  rds 
robin 

energy  transfer 


ECOSYSTEM  INTERACTIONS  y 

Orqan  i  sm 

Receives 

From 

Gives  * 

To 

elm 

energy  . 

sun  * 

•leaves  (food) 

worm 

Other  1 nteract  ions : 

Bi  rds  .nest  m  \ n  tree. 
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Be  sure  that  students  do  nat  get  the  impression  from  the  chart  that  organisms  * 
are  consciously  giving  thiAgs  to  one  another  because  they  know  they  are  needed. 

Materials:  -picture  of  a  forest  ecosy^tenTTi  ke  oX  described  in  text,  page  S-244. 


TEACHING  SUGGESTIONS: 


1.    Have  students  read  page  244.    Teacher  may  paraphrase.  V 


2.  Discuss  ways  in  which  the  ecosystem  might  be  connected.    Ask  questions  such  as, 
What  do&s  the  tree  provide  to  the  ecosystem?    What  does  the  worm  get  from  the 
ecosystem?    During  this  early  part  of  the  discussion,  try* to  restrict  examples 
to  the  organisms  presepted  in  the-IessSn.    Use  picture  of  forest  ecosystem  during 
discussion.    Organize  the  information  for  the  students  on  a  chart  such  as  the  one 
given  in  Background  Information. 

3.  Ask  for  examples  of  other  organ i sms  that  might  be  added  after  the  chart  is  com- 
pleted.   For  example,  squirrels  eat  the  efm  seeds  and  live  in  the  elm  tree. 
Their  droppings  fertilize  the  tree.    'Or  you  might  add  other  birds,  chipmunks,  or 
insects. 

4.  Have  the  students  study  the  illustrations  on  pages  245  add  246,  and  then  discuss 
their  responses  to  the  questions.    Depending  on  time  and  the  extent  of  cesponses, 

.you  may  wish  to  construct  other  charts    that  -summarize  the  interactions  discussedN 

5.  Ask  the  students  at  the  end  qi  the,  lesson  to  xrite  down  some  ways  in  which  the 

-    ecosystems  they  prepared  in  Cluster  AH  £how  interactions.    Again,  a  chart  such 
as  the  one  illustrated  may  be  helpful   in  organizing  their  Lnformat Ton. 


DESIRED  LEARNING  OUTCOME ; 


The  students  should  be  able  to.  list  ways  organisms  in  an 
ecosystem  interact  with  one  another  and  the  physical  envi- 
ronment. 


DEVELOPMENT: 


{^esson-CI  uster  4A-2    Interactions  in  Ecosystems 

Page  T-431/S-247    Matter  Cycles  Through  an  Ecosystem  (30-35  min.) 


PURPOSE:    To  develop  the  idea  that  materials  cycle  through  ecosystems. 


ADVANCE  PREPARATION: 

Background  Information:    Materials  that  plants  and.aoi- 
^mals  need  are  transferred  through  ecosystems  in  cycles. 
A  moment's  reflection  will  show  this  must  be  true. 
Otherwise,'  crucial  materials  would  get  used  up-,  and 
ecosystems  would  col  lapse.    Special  ecosystems  such  as 
farms  will   indeed  collapse  as  successive  crops  deplete 
thd  soil  of  minerals,  unless  fertilizers  are  added. 

There  are  two  different  cycles  presented  in  this 
lesson.    The,  first  is  a  mineral  cycle.    Plants  containing 
various'-  mihera I  s  are  eaten  by  worms,  insects,  other 
animals,  and  various  micro6rganisms.    Through  their" 
waste 'products  and  through  the  decomposition  of  their 
bodies,,  when  they  die  these  consumer  and  decomposer 
organisms  put  the  minerals  back  into  the  soil  'for  use 
by  other  p lants. 


Language  Cards/Key  Signs 


cycles 
transferred 


ana  i  I 
carbon 
oxygen 
mi  nera I s 


d  i oxide 
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The  second  cycle  presented  is  the  carbon  dioxide 
exchange  between  plants  and  animals.    The  snail  and  the 
plants  live  together  in  th&pill  vial  because  the  plants 
use  the  carbon  dioxide  wascfe  generated  by  the  snail 
and  give  off  oxygen  as  waste  during  photosynthesis. 
Therefore,  the  snail  does  not  die  from  an, accumu lat ion 
of  its  own  waste.    The  snail  is  provided  with  the 
*     oxygen  it  needs,*  and  the  plant  has  a^constant  supply  of 
carbon  dioxide  from  the  shail.     (The  plant  also  needs 
oxygen  for  respiration,  but  not  as  much  as  it  puts  out 
during  photosynthesis.) 

•  •  * 

-   ,  Materials:  none 
TEACHING  SUGGESTIONS: 

1.  *  Have  the  students  read  page  247  and  answer  the  questions.    Teacher  may  paraphrase. 

2.  As  an  optional  activity,  have  some  students  look  up  nitrogen  fixation  in  the 
library  and  report  back  on  nitrogen  cycling  between  plants,  air,  and  soil. 

DESIRED  LEARNING  OUTCOME :    The  students  should  be  able  to  describe  material  cycles  in 
^  ^ecosystems  involving  plant  nutrients  and  carbon  dioxide 

oxygen  transfers.'  *  \ 

*******************************************^ 

DEVELOPMENT:    Lesson  Cluster  4A-2    Interactions  in  Ecosystems 

Page  T-432/S-248    Where  Do  You  Get  All  Your  Energy?    (20-30  min.) 

PURPOSE:    To  develop  the  concept  of  energy  transfer  through  an  ecosystem. 


Ljjffiiuage  Cards/Key  Signs 
s<SJbr  energy 
*heat 
sunlight 

fuels  x 
coa  I 
oi  I 

natura  l(  gas 
f  i  rewood 


ADVANCE  PREPARATION: 

Background  Information:    Materials  cycle  around  in  eco- 
systems, but  energy  passes  through  them.    Energy  trans- 
fers begin  with  plants,  which  can  trap  sunlight  and 
convert  it  into  energy-rich  materials  (glucose).  Plant 
energy  is  used  by  plant-eating  animals,  which  are  in  turn 
eaten  by  other  animals.    The  last  organisms  in  the 
energy-transfer  chain  are  the  decomposers.     If  students 
have  studied  Level  3  of  thTs  program,  they  have  already 
*  been  introduced  to  this  topic. 

Materials:  none 

TEACHING  SUGGESTIONS:  k 

1.  Have  the  students  read  page  248  and  sfudy  the  illustrations  carefully.  Teacher 
*     may  paraphrase. 

2.  Discuss  with  the  students  the  forms  of  energy  from  the  sun  that  afe  used  in  eco- 
systems on  Earth.  .  '  *  *  ' 

3.  Have  the  students^ then'  turn  to  page  249  and  answer  the  questions  there  based  on 
the  illustration.*  Teacher  may  paraphrase. 

4.  Ask  the  students  to  consider  ways  energy  is  transformed  in  their  model  ecosystems 
and  what  the  ultimate  source  of  that  energy  is. 

■  /  -   "  ■   ■  . 
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DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  describe  the  movement  of 

energy  through  an  ecosystem. 

******************************************************************** 

DEVELOPMENT:    Lesson  Cluster  4A-2    Interactions  in  Ecosystems 

Page  T-434/S-250    Other  Interactions  (20-30  rnin.)  optional 

PURPOSE:    To  explore  the  types  of  interaction  in  an  ecosystem  that  are  not  directly  * 
related  to  transfers  of  food  and  energy. 


ADVANCE  PREPARATION:    Materials  -  none 
TEACHING  SUGGESTIONS:  « 

1.    Have  the  students  read  pages  250  and^251  and  study  the 


illustrations  carefully. 


r 


Language  Cards/Key  Signs 

interactions 

pol I  en 

nectar 

reproduce  ^ 
fungus  infections 
c I eaners 


2.  f Ask  the  students  for  examples  of  similar  interactions. 

They  can  probably  think  of  otM?r  ways  plant  seeds  are 

scattered  by  animals  or  of  additional  instances  of  organisms  providing  homes-for 
other  organisms.  Two  common  examples  are  animal-seating  fruits  whose  seeds  pass 
through  them^und igested  and  animals  making  nests  in  trees. 

# 

3.  End  the  discussion  of  this  lesson  bV  asking  students  i.f  they  have  observed 
similar  examples  of  interactions  in  the  model  ecosystems. 

DESIRED  LEARNING  OUTCOME:    The  students*  shou I d  be'able  to  name  several  examples  of 

interaction  among" living  organi sms  "within  an  ecosystem  * 
that  are  not  directly  related  to  food  and  energy  transfers. 

****************************************************„*********************************** 

APPLICATION:    Lesson  Cluster  4A-2  •  IntacajyKbns  in  Ecosystems 

Page  T-436/S-252    You  Cannot  Do  Just  One  Thing  (30-40  min.) 

PURPOSE:    To  illustrate  how  interconnected  the  parts  of  an  ecosystem  are. 


ADVANCE  PREPARATION:  ' 

Background  Information:   /The  deep  interdependence  of  all 
the  organisms-  in  an  ecosystem  can  be  dramat icaM  I y  illus- 
trated when  a  fqoj  web  i s  .'altered .     In  this  lesson  an 
actual  case  M story  is  described.    The  students-  shou I d 
be  able  to  predict  the  outcome. 

Eliminating  second-order  consumers  removes  a  natural 
population  control  on  the  first-order  consumers.  The 
numbers  of  the  latter  can  be  expected  to  increase  unti  I  ' 
there  is  starvat ion <and  epidemic  disease.    By  then,  the 
producers  have  been  seriously  depleted,  and  there  may 
be  erosion  problems  and  loss  of  top  soil,  which  makes 
it  that  much  harder  for  the  plant  population  to  re- 
establ ish  itself. 


Language  Cards/Key,  Signs 


Arizona 

producers  m " 

f i rst-ordef  consumers 

deer  ' 

m  i  ce 

.rabbits 

chipmunks 

preyed  on 

second -order  consurrvers 
I  ions, 
coyotes 
popu fat  ions 


Materials:  none. 
TEACHING  SUGGESTIONS: 

1.  Have  the  students  read  page  252  and  answer  the  questions.    Teacher  may  paraphrase. 

2.  Throughout  the  discussion  that  follows,  emphasize  the  web  -  like  nature  of  the 
interconnections  in  thi s.  example  and  in*the  previous  lessons,  as  well  as  in  the 
model  ecosystems,  the  students  prepared.        -  ' 
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DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  predict  the  effects  of 

significantly  reducing  a  popul.artion  pf  anumals  in  a 
*  food  web. 

tvALUAT ! ON :    Lesson  Cluster  4A-2    Interactions  in  Ecosystems 

•     Page  T-437/S-253    Is  a  Zoo  an  Ecosystem?    (30^35  min.) 

f 

V 

.  PURPOSE: '  To  evaluate  the  students1  performance  in  relation  to  the'  f ol lowi ng  objectives^ 

1.  Giving  examples  of  how  materials  cycle  through  ecosystems.  , 

2.  Giving  examples  of  how  energy  is  transferred  through  ecosystems. 

3.  ^    Identifying  beneficial  interactions  between  organisms  that  do  not 

involve  eating.  - 

4.  Cpmparing  the  interactions  in  zoos  and»natural  ecosystems. 

PREREQUISITES:    Understanding  of  what  a  zoo  is. 
TEACHING  SUGGESTIONS: 

1.  Have  the  students  read  the  problems  on  page  253.    A*Mow  them  adequate  time  to 
write  down  their  answers  to  fVie  questions. 

S 

2.  Review  the  answers  with' them  in  a  class  discussion.    You  may  want  to  summarize- 
the  information  on  the  board  in  a  chart  similar  to  the  one  suggested  for  the 
Introduction.    What  are  the  organisms  involved  in  each  interaction?    What  do 
they  receive  as  a  result  of  the  interaction?    From  whom?    What  do.  they  give? 

To  whom?    What  form  of  solar  energy  is  used  in  the  i nteracti on?  '  9 

If  a  student  correctly  responds  to  most  of  the  questions,  you  may  assume 
that  he  or  she  has  demonstrated  the  objectives  for  the  cluster  and  is  ready  to 
go  on  to  the  next'  cluster. 

--<  ' 

^******************************^ 
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Level  6    U'n4t  4    Energy  and  Ecosystems 
Part  A    Observing  Ecosystems,  Lesion  Cluster  4A-3 
A.    CLUSTER  OUTLINE       '  , 


Teaching  Strategies 

Lesson  Title  ~" 

* 

Tpaph  i  nn  T  i  mp 
Suggested 

T-442 

Introduction 

Organisms  Change  Ecosystems 

20-30  min. 

T-444 

DevelQpment 

Some  Effects  of  Farming 

20-30  %\x\. 

T-445 

Development 

Burn  I rig  Down  the  Woods 

20-30\min. 

T-446 

Deve lopment 

The  Effects  of  Livestock 

45-50  min.' 

T-448 

Deve lopment 

Overf  i  sh  i  ng  v 

20-30*  min.- 

T-450  ' 

App 1  icat ion' 

Environmental   Impact  Studies 

20-30  min. 

T-452 

Evaluation 

» 

Effects  of  People 

"   30-35  min. 

B.    MATERIALS:    See  list  on  page  T-439s                                           '  , 

FILMSTRIP  INFORMATION:     Fi  Imstrip^Set  XXI,  Ectftegical   Interactions  i  s',appropri ate 
•  *                for  use  in  this  cluster.''                                         '  J 

INTRODUCTION:    Lesson  Cluster  4A-3    People  Cha'nfe  the  Face  of  the  Earth 

Page  T-442/S-254    Organisms  Change  Ecosystems  (20-30 ^min" 

PURPOSf;    To  assess  the  abilities  of  people  ;fb  alter  ecosystems. 


ADVANCB<PREPARAT I  ON ; 

Backgrvtjnd  Information:    People  are  as  much  of  *  the  eco- 
systems they  live' in  as  other  organfsms- are.    Just  like 
other  organisms,  we  must  satisfy  our  needs  for  survivals 
We  need  food,  energy,  shelter,  apd  living  sp'ace.  In 
bur  attempts  to  satisfy  these  need£,„  we  often  signifi- 
cant I  y- change  the  ecosystems  i-nhabit. 

Change  in- itself  is  neither' good  nor  bad.    All  or-  \ 
ganisms  affect  their  ecosystems  to  some  extent /  Plants 
"*>vcan  colonize  a  mud  flat  and  turn  jt  into  a  moor  or 
marsh.    Beavers  can  turn  a  meadow  into  a  pond.  Many 
natural  ecosystems  are  in  a  constant  state  ef  change, 
,  turning  from  one  kind  of  place  into  another.  • 

Some  targe-scale  human  alterations  to  the  environ- 
ment ^ave  clearly  benefited  people,  providing  us  with 
farmland,  food,  materials,  energy,  open  spaces,  and 
4»  other  needs.    Some  changes  have  had  unexpected  negative 
effects.    Side  effects  of  the  Aswan  Dam  are  described 'on 
page  261.  -  T  / 

Materials:  none. 


Language  Cards/Key  Signs 

organises 

ecosystems 

beavers 

dams 

meadows 

ponds 

marshes 

ducks 

fish  ^  ^ 
North  America  * 
Eg*J>t  *  -%      •    m  . 


9 
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TEACHING  SUGGESTIONS: 


1.  Have  the  students-read  pages  254-255  and  answer  the  questions.  Teacher\nay 
paraphrase.  v 

2.  Discuss  the  questions  with  them.    To  help  summarize  the  information,  you 
might  take  a  compara+tv^chart  on  the  chalkboard,  simi  lar  to  the  one  shown 
here.    You  can  tabulate  the  effects  of  dams  and  other  construction  projects 

.    on  the  environment  and  on  the  kinds  of  producers  arnd  consumers  present  before 
and  after  the  project  is  built. 

3.  Asan  optional  exercise  for  some,  you  might  assign  a  report  on  the  Aswan  Dam 
and  on  beaver  dams  and  have  the  students  report  their  findings  to  the  class. 


PEOPLE  CHANGE  ECOSYSTEMS  \l 

Project 

.Purpose 

r 

Env  i  ronmenta 1  Chanae 

Producer  Chanaes 

 \ — ^ 

Consumer  Chanaes  \ 

From 

To 

From 

To 

From 

To 

1 .  Dam  Su  i 1 d  i  ng 
Bui  1  d  ing 

> 

water, 
energy, 
flood 
contro 1 

• 

forest  or 
va 1 1 ey 

lake 

trees, 
grasses, 
shrubs, 
wi  1  d- 
f lowers 

a Igafe, 
water 
p  lants, 
etc. 

deer, 

rabbits, 

etc. 

t 

frogs, 

fish, 

etc. 

DESIRED  LEARNING  OUTCOME :    The  students  should  be  able  to  na)ne  a  few  large 

construction  projects  and  describe  how  they  have  changed 
the  ecosystems  where  they  took  place. 

**************************************^^ 

DEVELOPMENT:    Lesson  Cluster  4A-3    People  Change  the  Face  of  the  Earth 

Page  T-444/S-256    Some  Effects  of  Farming  (20-30  min.)  • 


PURPOSE 


To  assess  how  farmlands  and  natural  ecosystems  differ 
ADVANCE  PREPARATION:    Materials  -  none 
TEACHING  SUGGESTIONS: 


1.  Have  the  students  read  page  256  and  answer  the  questions. 
Teacher  may  paraphrase. 

2.  Discuss  the  questions  with  the  students  and  help  them 
organize  their  information  by  making  another  chart  on 
the  chalkboard  or  b<y  simply  adding  to  the  chart  started 
during  the  previous  lesson.    Have  them  describe  the  nature 
of  the  ecosystem  and  list  the  populations  of  plants  and 
animals  before  and  after  making  farms.    To  fill   in  the 
"Before"  column,  ask  students  what  are  (or  were)  the 
native  plants  and  animals  in  woodlands  an'd  meadows  in 
their  area.    The  students  will  probably  need  help  with 
this  information. 


Language  Cards/Key  Signs 


f armi  ng 

prehistoric  people 
"face  of  the  earth" 
natura I  ecosystems 
wood£ 

grasslands 
landscapes  * 
f ert i I i  zers 


3, 
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When  the  chart 
and  which  ones 

For  examp4e,  the  disappearance  of  native  organisms 


has  been  filled  in,  ask  which  changes  seem  beneficial  to  people 
seem  undesirable.    There  are  no  "right"  ^nswers  fo  these  questions. 

may  seem  desirable  to  some 
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people,  if  the  organisms  were  dangerous,  or  a  tragic  loss  of  wilderness  to  other 
people. 

4.  As  an  optional  exercise  you  (pight  tev.e  some  Students  do  a  report  on  the  Great 
Dust  Bowl  of  the  1930's,  in  which  poor  farming  and  grazing  practices 'had  a  - 
disastrous  effect  on  a  huge  ecosystem.    Those  students  could  report  their  find- 
ings to  the  class.  \ 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  state  some  effects  of 

•farming  on  the  ecosystem* 

********************************************* ** ******** ****************************** 

DEVELOPMENT:    Lesson  Cluster  4A-3.  People  Change  the  'Face  of  the-Edrth- 
Page  T-445/S-257    Burning  Down  the  Woods  (20-30  min.) 

PURPOSE:    To  develop  the  theme  of  large-scale  Changes  to  ecosystems  by  describing 
the  first  method  people  used  to  clear  forests  for  hunting,  farming,  and. 
grazing. 


ADVANCE  PREPARATION:    Materials  -  none 


TEACHING  SUGGESTIONS; 


Language  Cards/Key  Signs 


burn 

forest  fire 
woods 

primitive  tri  bes 
meadow 
pasture 
prai  ries 
grasslands 
I andscapes 
graze 
b\j  I  I  dozers 


1.  Have  the  students  read  page  257  and  study  the  illustra- 
tions.   Teacher  may  paraphrase., 

2.  Biscuss  the  answers  to  the  questions.    Students  may  be 
so  used  to  warnings  against  starting  fires  that  they 
are  reluctant  to  see  the  desirability  <pf  dojng  so  from 
the  point  of  view  of  people  not  blessed  with  bulldozers, 

3.  Add  this  example  of  human  changes  to  ecosystems  to  the 
N     chart  begun  earlier.  ' 

DESIRED  LEARNING  OUTCOME :    The  students  should  be  able  to  explain  why  clearing  land 

-by  burning  has  provided  important  advantages  to  people. 

DEVELOPMENT;    Lesson  Cluster  4A-3    People  Change  the  Face  of  the  Earth 
Page  T-446/S-258    The  Effects  of  Livestock  (45-50  min.) 

PURPOSE:    To  illustrate  the  effect  on  ecosystems  of  overgrazing- I ivestock. 


ADVANCE  PREPARATION:   .  % 

Background  Information:    Overgrazing  is  fhe  inevitable 
result  of  the  unrestricted  use  of  common  grazing  lands. 
The  game,  the  students  will  play,  simulates  situations 
that  have  actually  happened  many  times  throughout  the  ^ 

'  •*  world.    Some  barren,  eroded  areas  of  the  southwestern 
United  States,  for  example,  were  once  lush  meadowland. 
The  point  to  stress  in  this  activity 'is  not  however, 
that  people  have  destroyed  large  parts  of  the  environ- 
ment.   Rather,  stress' that  the  environment  has  to  be 
used  carefully  to  prevent  its  being-ruined. 

Materials  -  scrap  paper  and  watches  or  clocks  with  sweep  second  hand 


Language  Cards/Key  Signs 
I i  vestock 
hunt 

raising  herds  of  animals 
fenced-in  pastures 
sheep 
grass 

overgraz  ing 
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TEACHING  SUGGESTIONS: 

1.     Instruct  the  students  to  read  pages  258  and  259.    Teacher  may  paraphrase. 

.2.    Review  the  game's  procedure,  emphasizing  that  the  students  add  an  "animal" 
every  30  seconds  but  do  not  add "a  "grass  raiser." 

y 

3.  Divide  the  class  into  groups  of  three.    Playing  the  game  should  take  less  than 
10  minutes.    Let  the  students  play  it  twice,  to  make  sure  they  get  the- point. 

4.  Discuss  the  questions  in  class.    You  may  want  to  add  this  method  o.f  people's 
altering  the  ecosystem  to  the  chart  already  begun.    One  obvious  difference  in 
this  alteration  is  that  the  ecosystem  can  be  almost  entirely  wiped  out,  since 
rain  and  wind  can  carry  away  the  exposed  topsoi  I  essential  for  the  groyth  of 
the  producers,  the  plants. 

5.  Ask  how  overgrazing  compares  to  the  situation  described  on  page  252!    The  im- 
balances of  producers  and  consumers  in  both  cases  are  similar. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  state  the  effect  dn  an 

ecosystem  of  unrestricted  grazing  of  Livestock. 
********************** ** ****** ****************  ******************* ****************** 


DEVELOPMENT:    Lesson  Cluster  4A-3    People  Change  the  Face  of  the  Earth 
Page  T-448/S-260  Overfishing  (20-30  min.)  ' 

PURPOS^:    To  illustrate  the  effects  of  overfishing  and  1*'o  consider  ways  to  control 
our  use  of  natural  food  resources. 


ADVANCE  PREPARATION:  Materials  -  nbne 
TEACHING  SUGGESTIONS: 


Language  Cards/Key  STgns 


New  England 
Canada 
f  i  shermen 
bluefin  tuna 

Portuguese   

sperm  wha les 
sea  turtles 
overf  i  shing 
Prey  . 

endangered  spec  i es 


1.  Have  the  students  read  the  first  two  paragraphs  on 
page  260  and  stop  to  discuss  the  question  at  the  end 

»  of  the  second  paragraph;    Teacher  may  paraphrase. 

2.  Adcf  this  alteration  of  ecosystems  to  the  chart  begun 
earl ier,  i  f  you  wi  sh. 

3.  Have  the  s+udents  answer  the  three  questions  at  the 
end  of  this  lesson:  and  discuss  the  questions  thoroughly. 
Let  the  students  express  their  feelings  on  this  very 
current  and  important  i ssue. 

4.  Suggest  that  interested  students  contact  the  National*  Marine  FisheriesjService, 
Washington,  D.C.,  to  find'^out  the  current  status  of  the  bluefins. 

5.  Extend  this  lesson,  if  you  wish,  by  having  several  students  report  on  the  status 
of  blue  whales,  sperm  whalfcs,  or  some  other  endangere/d  species  they  may  have 
heard  about.     In  these  reports  it  is  important,  to  stress  the  reasons  for  the 
problem  and  what,   if  anything,  people  are  3oing  or  have  already  done  to  save 
the  organ isp  from  extinction. 
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DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  describe  the  consequences 

to  the  ecosystem  of  overfishing  a  single  kind  of  fish  and 
*   '    .the?  ways  to' prevent  this  from  happening. 
*******************************^^ 

*  * 

APPLICATION:    Lesson  Cluster  4A-3    People  Change  the  Face  of  the  Earth 

'   Page  T-450/S-261    Envi ropmenta  \  Impact  Studies  (20-30  mini) 

r 

PURPOSE:    To  introduce  a  tool  for  preventing  ecological  damage:  the  Environmental 
Impact  Study. 


Language  Cards/Key  Signs 

env  i  ronment* 

impact  study 

Aswan  Dam 

Ni  f*e  Ri  ver 

0 

mud 

t 

snai  Is 

farmlands 

minera 1 s 

pred  ict 

ocean 

hotel 

ADVANCE  PREPARATION: 

Background  Information:    When  the  name-calling  gets 
started  between  envi ronmenta  hi  sts  and  developer^  over 
a  proposed  construction  project,  it  may  seem  as  though 
the  issue  is  nature  versus  people. .  Environmentalists' 
are"apt  to  be  depicted  by  their  opponents  as  loving 
plartts  and  animals  ns>re  than  people.    Developers  are 
apt  to    be  depicted  as  being  insensitive  to  nature^ 
The  story  of  some  of  the  Aswan  Dam  problems  on- page 
261  shows  the  fallacy  behind  such  simplifications. 
The  real*  issues  can  never  be  nature  versus  people, 
because  people  are  part  of  nature.    We  live  in  eco- 
systems, not'outside  them.    Any  serious  disruption 
of  a  large^ecosystem  w-i  I  I  affect  people,  too, 

sooner  or  I'ater.  ,  *  t  K- 

The  Aswan  Dam  was  built  to  supply  electricity  and  regulate  the  flow  of  the 
Nile  so  it  would  not  annually  overflow  its  banks.  ^Fhe-  adverse  effects  oi  the 
dam  are  not  limited  to  "nature."    When  marine  food- chains  were  severaly  dis- 
Vupted,  fishing  fleets  returned  to^ort  with  nearly  empty  hofds.    The  loss  of 
farmland  and  the  epidemic  spread  of  £ch  rstosomias  i  s  due  to  the  snails  have  deen 
disastrous  for  the  local  people.     (Schistosomiasis  is  a  severaly  debilitating 
disease  in  which  kidneys,  liver,  and  lungs  are.  attacked .    The  victims  may 
eventua 1 1 y  d  ie. ) 

In  case  after  case,  when  planners  have  left  the  environment  out4 of  their 
'      pfenning,  people  have  e  entuajly  suffered,  as  well  as  other  populations  of 
organisms. 

Environmental   Impadt  Studies  are  used  to  Jry  to  preven+'  so-ca  I  led  "develop- 
rryrnts"  from  wrecking  ecosystems.    When  the  environment  is  taken  into  account  by- 
planners,  the  results  can  be  true  developments  that  benefit  people,  But  not  at 
the -expense  of  the  environment.    -  - 

Materials  -  none  ^        *  v 

TEACHING  SUGGESTIONS'/  .  ' 

1.  Have  the  students  read  pages  261-262  and  allow  them  time  to  answer  the  questions, 
Teacher  may  paraphrase. 

2.  Encourage  the  students  to  review  in  their  minds  all  the  ways  they  have  studied 
that  people  have  adversely  affected  ecosystems.    Ask  if  "they  see  any' chance  6f 
these  problems  being  repeated  in  this  situation.  1  Where?.  How?    How  could  it  - 
be  prevented?  '  ' 

3.  Write  their  reasons  for  or  against  each  site  on  the  chalkboard  or  ^et  up  a  small 
debate  on  the  issue  if  you  wish.     If  necessary,  play  devil's  advocate  to  help 
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students  see  all  sides  of  the  problem. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  assess  the  impact  on  the 

environment  of  a  major  construction  project. 
****************#*************,*************************** ****** ********************* 

# 

EVALUATION:    Lesson  Cluster  4A-3    People  Change  the  Face  of  the  Earth 
Page  T-452/S-263    Effects  of  People  (30-35  min.) 

PURPOSE:    To  evaluate  the*  students '  performance  in  relation  to  the  following 
objectives:  , 

1.  Describing  some  changes  in  ecosystems  "l^iat  resulted  from  human 
„  activities. 

2.  Predicting  how  construction  projects  might  affect  natural  ecosystems. 

3.  Proposing  ways  that  people  can  use  ecosystems  without  destroying  them. 

REACHING  SUGGESTIONS:  • 
# 

1.  Have  the  students  read  the  questions  on  page  263. 

2.  Review  the  questions  with  them  and  instruct  them  to  answer  the  questions  on 
a  sheet  of  notebook  paper. 

3.  Discuss  the  answers  with  them  when  they  have  finished.     If  a  student  correctly 
responds  to  the  questions,  you  may  assume  that  he  or  she  has  demonstrated  the 
objectives  for  the  cluster  and  is  ready  to  go  on  to  the  next  cluster, 

****************  *-*-**  ********************************************************  *  ********* 
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Level  6    Unit  4    Energy  and  Ecosystems 
Part  B    Resources-  and  Problems,  Lesson  Cluster  4B-1 
'A.    CLUSTER  OUTLINE 


T-458 
T-460 
461 

[T-462 
464 
465 
466 


age 


Teaching  Strategies 


Introduction 
Deve  iopment 
Enrichment 
Deve Iopment 
Deve Iopment 
App I i cat  ton 
Eva-luation 


Lesson  Title 


We  Cannot  Make  or  Destroy  Matter 

Kinds  of  Resources  ,  % 

Recycling  Water 

Why  Conserve  Resources? 

How  Can  We  Conserve? 

Managing  with  Less 

Resources  ■ 


Teach i  ng  Time 
Suggested 


20-30  min. 
25-30  min. 
30-40  min. 
20-25  min. 
20-30  min. 
30-35  min. 
20-30  m-in. 


MATERIALS:    Add  the  following  to  the  list  on  page  T-455: 

-large  poster  size  copy  of  chart  "Natural  Resources  Used  By  People; 

see  lesson  Kinds  of  Resources 
.-items  made  of  recycled  material 

FILMSTRIP  INFORMATION:    Filmstrip  Sel^Xi,  Ecological  Interactions,  are  appro- 
priate for  use  in  this  unit. 


INTRODUCTION:    Lesson  Cluster  4B-1    Conserving  Resources 

Page  T-458/S-265    We  Cannot  Make  or  Destroy  Matter  (20-30  min.) 

PURPOSE:.   To  introduce  the  principle  that  matter  can  neither  be  cheated  nor  destroyed, 
%      and  therefore  there  is  a  limit  to  our  available  resources  and  a  limit  to 
'our  ability  to  dispose  of  waste  products. 


ADVANCE  PREPARATION: 

Background  Information:    This  cluster  is  about  the 
reasons  for  conserving  natural  resources  and  methods 
of  conservation.    A  conserving  society  will  not  run 
out  of  vital  supplies.    The  other  benefit  of  con-  4 
-    servation  is  that  we  will  not  produce  more  wastes  than 
our  ecosystems  can  safely  handle. 

You  might  wish  to  emphasize  to  the  students  the  tre- 
mendous varied  demands  we  have  placed  on  ©ur  ecosystem 
Do  this  by  keeping  an  ongoing  list  of  the  natural 
resources  we  require,  our  uses  for  them,  and  ways  to 
conserve  these  resources.     It  is  neither  possible 
nor  even  desirable  to  completely  avoid  producing 
waste  products  as  we  live.    However,  if  the  viaste 
produced  exceeds  the*  ability  of  ecosystems  to  absorb 
it,  then  waste  products  accumulate,  and  we  poison  our 
own  envi  r*ohment. 

Materials--  none 


Language  Cards/Key  Signs 

to  make 

create 

destroy 

matter  ,« 

copper  ore 

copper  meta I 

meta I s 

conservation 
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TEACHING  SUGGESTIONS: 


/ 


1. 


2. 


5i 

/ 


pages  265-266- and  answer  the  questions.    Teacher  may 


Have^the  students  read 
paraphrase. 

^iscuss  the  answers  thoroughly  when  the  students  have  finished. 

1 

Suggest  that  some  interested  students  prepare  a  report  on  metals  besides  copper 
that  are  used  extensively  by  modern  societies.     Iron,  aluminum,  chromium,  izinc, 
%lead,.and  silver  are  possibilities.    Reports- shou Id  focus  on  sources  of  the 
ntefcal,  its  uses,  and  supple  problems,  if  any  now  exist.    These  students  could 
then  present -their  findings  to  the  class. 


DESIRED  YEARNING  OUTCOME:    The  students  should  be  able  to  list  some  resources  that 

society  is  consuming  in  great  quantities^ and  l\ ist  some 

•  wastes  society  is  producing  in  great  quant  it ies. 

********************************^^ 

"DEVELOPMENT:    Lesion  Cluster  4B-1    Conserving  Resources 

Page  T-460/S-267    Kinds'of  Resources  (25-30  min.) 


PURPOSE : 


To  distinguish  between  natural  |y(  renewable;*  recyclable,  and  nonrenewable 


resources. 


Language  Cards/Key  Signs 
resources 
recycled 
pol I uted 
renewabJe 
nonrenewable 


ADVANCE  PREPARATION: 

Background  Information:    Before  we  can  talk  sensibly 
about  conserving  resources,  we  must  distinguish  between 
the  kinds  of  resources  we  have.    That  is  the  purpose 
of  this  lesson.    The  categories  discussed  are  nonre- 
newable, recyclable,  and  naturajly  renewable  resources. 

A  fourth  category^  replaceable-  resources,  .  i  s  also  pos- 
sible.   For  example,  wood  has  been  replaced  by  metals 
a*>d  plastics  in  many  cases.    But  replacing  one  resource 
with  another  does  not  provide  a  permanent- solution  to 
the  problem  of  f  itiite  resources.    The 'substitute  materials 
are  also  finite.    For  example,  the  depletion  of  our 
hardwood  forests  has  fostered  the  increased  use  of  plastics 
by  the  furniture  industry.    But  plastics  come  from  oil, 
which  all  nations  are  trying  to  conserve. 

Materials  -  large  poster  size  copy  of  the  chart  "Natural  Resources  Used  by 
Peopl'e"'  (see  below)  to  be  displayed  in  room  during  this  cluster 
-any  material  or  product  that  has    be^n  made  from  recycled  material; 
tW^js  usually  marked  on  the  product  or  package 

TEACHING  SUGGESTIONS:  ,  * 

♦       *  - 

v     ./   ■ 

1.  Have  the  students  read  page  267  and  answer  the  questions.    Teacher  may  paraphrase. 

2.  Discuss  the  answers  to  the  questions  and  use  the  information  to  begin  a  Conser- 
vation Chart  similar  to  the  one  shown  here.    You  can  add  other  items  to  the 

,  chart  as  the  class  goes  through  this  cluster  of  activities. 
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NATURAL  RESOURCES  •USED  BY  PEOPLE 


Resources 

Type 

Uses  ' , 

0 

How  to  Conserve 

copper 

nonrenewab 1 e 

wi  re,  pi  pes 

recycle 

Shdw  the  classman  item  you  were  able  to  find  that 
materia  I . 


made  from  necycled 


4.    Consider  with  the  cla^s  any  material  that  the  school  throws  away  in  great 

quantity*  '  For  example,  especially  sheets  used  only  on  1  s i de;*  caf eteri a  items 
such  as  plastic  -ferays,  jars,  egg  cartons.    As  a  class  tr?  to.  think  of  ways  '  • 
these  and  other  items  may  be  used  again  in  different  ways  and  not  just  thrown 
away.     Emphasize  that  reusing  an  item  is  a  form  of  recycling.    This  exercise 
could  devejop  into  a  school-wide  recycling  and  anti-waste  campaign. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  distinguish  between 

naturally  renewable,  recyclable,  and  nonrenewab I e^ 

>  *  resources  and  give  an  example  of  each.  '  * 

********** ******** ************************************  ******************************* 

V  • 

ENRICHMENT:     Lesson  Cluster-4B-1 

Page  T-461 


Conserving  Resources 
Recycl ing  Wafer  (30-40  min.) 


PURPOSE:    To  investigate  how  water  from  rivers  and  oceans^  is  recycled  into  fresh 
rainwater.    This  lesson  does  not  appear  in  the  student  text. 


Language  Cards/Key  Signs 
recycl ing 
water  cycle 
rainwater 


ADVANCE  PREPARATION: 

Background  Information:    The  water  cycle  is  the  sequence 
of  eve/its  in  which  rainwater  falls  on  the  land;  flows 
into  rivers,  lakes  and  oceans;  and  evaporates  into  the 
aV"  to  fall  as  rain  again.    As  water  vapor  evaporates, 
it\l eaves  behind  dirt  particles,  salt,  an(d  other  sub- 
stages  it  has  collected.    This  process  is  a  form  of 
natura  I  -*puri  f  icat  ion^   Unfortunately,  as  the  rain 
falls\it  may  be  dirtied  by  particles«of  air  pollution, 
so  rainwater  is  seldom  really  pure. 

Materials  -\lastic  boxes,  such  as  sweater  boxes,  or  rectangular  aquariums 
-plastic  wrap 
-soi  I 

-small  bowls  or  shallow  cups 
-metal  washers  or  small  weights 
-salt 

femble  the  necessary  materials  for  this  activity  before  the  class  period, 
can  use  the  model  ecosystems  from  the  preced ing  cluster,  plants  and  all,* 

/ 
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if  students  constructed  them  from  sweater  boxes  or  rectangular  aquariums.  'Plas- 
tic-bag or  gallon-jar  ecosystems  wonft  work  for  this*act ivity. 

TEACH  INgJ  SUGGESTIONS:  •  , 

1.  Review  the  water  cycle  described  .on  pages  214  and.  267. with  the  class. 

2.  tyake  a  drawing  on  the  chalkboard  I  ike- the  one  shown  in  Figure  4-1.    Explain  to 
^he  students  that  they  will  make  a  model  showing  how  wat^r  is  purified  in  nature. 

3.  Make  the  materials  avai  labje  to  the  cla§s  and  explain  their  use..   The  container 
should  be  raised  at  one  end  with  a  book  or  block,    A  shal  low  cup  (A)  pr  bowl 

at  fhejower  end  will  contain  water,    A  second  cup  (B),  positioned  under  the 
sagging,  weighted  plastic  wrap,  will  collect  condens i n$  drop  lets . 

4.  Have  some  groups  of  students  fill  the  A  cups  with  water  that  has*  a  little  dirt 
mixed  in  to  make  it  mud<Jy  J  i  ke  river  water.    Have  the  other'groups  add  a  teaspoon 
of  salt  to  their  A  cups,  simulating  ocean  wafer. 

5.  Instruct  students  to  set  their  water-recycling  systems  in  a-sunny  or  bright  spot 
in  the  room.    Solar  energy,  dri ves  the  water  cycle. 

6.  The  next  day  they  can  uncover  the  boxes  and  take  out  the  B  cups.     Is  tJiq  water 
in' them^cleari  or  dirjy?    The  students  who  evaporated  "ocean  water-can  dip  in 
a  clean  finger  tip  and  taste  the  "rainwater11  they  collected  to  see  if  it  is 
salty. 

7.  Ask  students  why  some  places  op  Earth  might  not  get  much  rainfall  and  suffer 
water  shortages  as  a  result.    Have  them  look  to  their  models  for  possible 
answers.     In  the  model,  water  only  falls  under  the  washer.    Various  meteoro- 
logical phenomena  affect  where  rain  falls.     Review  the  *i  nf I uence  of  mountains 
described  on  page  215, 


*  / 


washer 


plastic  wrap 


Figure  4-1,  A  Setup  for  Recycling  Water.        ^   ,   - 

DESIRED  LEARNING  OUTCOME:    Thestudents  should  be  able  to  describe  how  water  is 

purified  in  nature* 

w** **** ******** ****** **************** *************************** ********************* 


I 


190  '  373 


DEVELOPMENT: 


Lesson  Cluster  4B-1    Conserving  Resources 

Page  T-462/S-268    Why  Conserve  Resources?  (20-25  min.) 


PURPOSE:    To  further  *deve lop  the  need  to  conserve  resources  and  the  consequences  of 
pot  conserving. 


Language  Car 

ds/Key  Signs 

conserve 

resources 

oi  1 

( 

copper 

p  last  ic  ... 

create    \,  '  ~ 

ecosystems 

ADVANCE  PREPARATION:    Materials  -  none 
TEACHING  SUGGESTIONS: 

1.  Have  the  students  read  pages  268-269  and  aaswer  the 
guestion.    Teacher  may  paraphrase.  s  Discuss  the 
answers  to  the  question.    Stress  the  effects  on  eco~ 
systems  of  obtaining  natural  resources  and  fear  of 
shortages  as  reasons  for  conserving  natural  resources, 

2.  During  reading  have  students  name  ail  %he  things  in  the  school  and  general 
environment  that  are  made  of  plastic.    They  should  be  reminded,  if  necessary, 
that  their  hearing  aids  are  made  partly  from  plastic.    This  discussion  should 
help  them  to  understand  the  impact  of  a  plastic  shortage, 

3.  Add  oil  to  the  Natural  Resources  Chart  begun  earl ie^  in  this  cluster, 

DESIRED  LEARNING  OUTCOME:    The  students  shoOld  be  able  to  list  several  reasons 

•  for  conserving  natural  resources. 
********************************************************** 


DEVELOPMENT: 


Lesson  Cluster  4B-1    Conserving  Resources 

Page  T-464/S-270    How  Can  We  Conserve?  (20-30  min.) 


PURPOSE:    To  develop  ways  our  society  can  conserve  resources. 


ADVANCE  PREPARATION:  '  • 

Background  Information:    The  examples  of  resources  used 
in  this  lesson  have  been  chosen  tp  highlight  several 
important  characteristics  of  our  consumer-oriented 
society.    One  characteristic  is  private  ownership  of  - 
tools  and  other  items  that  the  owners  use  infrequently 
and  could  conceivably  share.    A  second  characteristic 
is  the  proliferation  of  gadgets  and  labor-saving 
devices.    Another  characteristic  is  the  tendency  of 
industry  to  create  nonreusable  products.  Finally, 
municipal  governments  generally  attempt  to  get  rid 
of  garbage  and  trash  rather  than  salvage  any  of  the 
energy  or'materials  in  it.     (Relatively  few  communi- 
ties recycle  glass  and  metals  from  their  trash,  and 
■  very  few. plants  have  been  built  to  supply  towns  with 
heat  by  burning  garbage,  a (though  the' technology  is 
*avai  lab  le.  ) 

In  each  of  these  instances,  the  students  can  think 
of  numerous  ways  that  resources  could  be  conserved  and 
nuiperous-  reasons  why  most  people  ancj  local  governments 
don't  practice  much  conservation. 

Materia  I s  fc-  none 


Language  Cards/Key  Signs 

conserve 

resources 

"fe  iectricT 

nonreturnab le 

conservation  t 
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TEACHING  SUGGESTIONS:'  ' 

1#    Instruct  the  students  to  read  page  270  and  answer  the  questions  at  the  end  of 
the  reading.    Teacher  may  paraphrase. 

2.  Discuss  the  questions,  giving  students  the  opportunity  to  tlVink  of  ways  to 
conserve  resources  in  the-rr  own  lives.  * 

* 

3.  Encourage  students  to  think  of  reasons,  other  than  ignorance  or  indifference, 
why  people  usually  don't  practice  conservation.     It  often  appeals  that  being 

"wasteful   is  more  convenient  and  less  expensive  than  conserving,'  at  least  in 
the  short  run. 

4.  Add*stucJents?  suggestions  to  the  chart  constructed  earlier  in  this  cluster, 
if  you  wish.  ,  •  • 

5.  Extend  this  lesson  to  inqlude  some  practical  problems  for  interested  students 
to  investigate,  if  they  wish:  * 

at    How  much  water  is  wasted  from  a  leaky  faucet? 

b)  How  much  heat  is  lost  in  terms  of  wasted  fuel  oil  from  an  uninsulated  or 
poc/rly  insulated  house? 

c)  How  much  gasoline  is  wasted  in  cars  with  poor  fuel  economy? 

DESIRED  LEARNING  OUTCOME:    Thfc  students  should  be  able  to  list  several  ways  to 

,  conserve  natural  resources  in  everyday  activities. 

*************************** ********* 

APPLICATION:    Lesson  Cluster  4B-1    Conserving  Resources 

Page  T-465/S-271    Managing  'With  Less  (30-35  min.)  4ft 

PURPOSE:    To  discover  the  automobile's  use  of  natural  resources  and  ways  to  ct>n^ 
*  serve  these  resources.  ■ 


Language  Cards/Key  Signs 

managing 

commuters 

ecosystems 

con  serve  * 


ADVANCE  PREPARATION:    Materials  -  none 
TEACHING  SUGGESTIONS: 

1.  Have  the  students  read  page  271  and  answer  the  questions 
They  should  be  able  to  refer  to  the  Natural  Resources 
Chart  prepared  earlier  in  this  cluster. 

> 

2.  Review  their  answers  with  them. 

3.  As  an  alternative  to  having  students  individually  answer  the  questions,  you 
might  want,  to  divide  the  class  into  two  groups,    Have  one  group  prepare  a 
bulletin  board  display  that  addresses  the  second  question.    Have  another  group 
prepare  a  display  focusing  on  questions  1  and  3.    For  example,  students  could 
construct  a  highway  scene  with  large  arrows  pointing  to  the  resources  used  and 
a  brief  wo^.d  or  statement  at  the  end  ot  the  arrow  indicating  ways  to  conserve. 

.  I  RED  LEARNING  OUTCOME:  '  The  students  should  be  able  to  list  the  resources  used 

•  by  automobile  commuters  and  suggest  ways  to  conserve  these 
resources. 
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EVALUATION:   ^Lesson  Cluster  4B-1    Conserving  Resources 
*         .  /   Page  T-466/S-272  '  Resources  (20-20  mi n, )      \  « 

PURPOSE:    To  evaluate  tKe  students'  performance  in  relation  to  tha  fol lowing 
objectives:       .  ■ 

1.  Proposing  ways  to  conserve  valuable  resources, 

2,  Distinguishing  between  'natura  I  I  y  renewable,  recyclable,  and  nonre- 
newable fe'sources.  ,  -  *  • 

TEAfcHING  SUGGESTIONS:  -  ' 

1,  Have  the  students  read  page  272  of  the  text  and  write  down  their  answers  to 
the  questions, 

2,  Review  the  answers  thoroughly.     If  a  student  correctly  responds  to  most  of  the 
questions,  you  may  assume  that  he  or  she  has  demonstrated  the  objectives  for 
the  cluster  and  is  ready  to  go  on  to  the  next  cluster, 

********** ******************************** **********^ 
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, Level  6    Unit  4    Energy  and  Ecosystems 

r 

Part  B   Resources  and  Problems.  Lesson  Cluster  4B-2 


.A.    CLUSTER  OUTLINE 


Page 

•  * 

Teaching  Strategies 

Lesson  Title 

Teaching  Time  m 
Suggested  w 

T-472 

T-474 

T-476, 

T-480* 

T-482 

T-483 

Introduction 
.Development 
t Development 
Development 
App  1  i>cat ion  * 
Eva  1 uat ion 

Nothing  Is  Ever  Really  Lost 
Water  Pol  1 ut ion 
Air  Pol lution 

Managing  Town  Dumps  «**^ 
What  Shoul-d  We  Do  About  Throwaways? 
.  Trash  Cans 

20-50  min/ 
30-40  min. 
40-50  min. 
30-40  min. 
20-30  min.. 
20-30  min. 

FILMSTRIP  INFORMATION:  .  Fi Imstrip  Set  XXI  #>  Ecological  Interactions,  is  appro- 
'  ,                                     priate  for  use  in  "this  unit. 

INTR0RUCTI0N: 


Lessen 
Page 


Cluster  4B-2 
T-472/S-273 


Everything  Goes  Someplace 
Nothing  Is  Everj^lly  Lost  (20-30  min.) 


PURPOSED    To  introduce  the  underlying  reason  for  pollution. 

ADVANC?  PREPARATION: 

Background  Information:    Al I* the  activities  of  living 
things  that  use  materials  and  energy'  produce  waste 
products.    Wastes  are  inevitable.k    In  the  usual  course 
of  events,  materials  are  cycled  through  ecosystems  so 
that  the  waste  products  of  one  population  become  the 
raw,  materral s  of  another  population.    People,  however,* 
often  produce  more  wastes  than  the  natural  environment, 
can  use  and  produce  many  wastes  that  act  as  poisons, 
not  raw  materials,  for  other  organisms. 

Materials  -  none  / 

TEACHING  SUGGESTIONS:  ^  - 


Language  Cards/Key  Signs 

matter 

destroyed 

di  sposing 

waste  matter 

dumps 

Jrash  heaps 

pol lution  


-4 


1.    Have  the  students  read  page  273  and  answer  the  questions  at  the  end  of  the 
reading. 

Zy  §  During  the  discussion  of  the  -questions,  you  might  want  to  prepare  a  chart  on 

th£  chalkboard  of  the  materials  with  which,  people  pollute  the  environment.  You- 
qould  organ'ize  the' I  ist  by  water,  air  and  land  pollqtion.    List  the  sources 
ofvthe  pollution  in  each  area  and  ways  to  reduce  that  pollution.    As  the  lessons- 
in  this  cluster  progress,  you  can  add  to  ,ther  chart.  ft 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  explain  why  some  pollution, 

is  unavoidable  and  give  a  few  exampjers  of  the  sources  of 
.       *  *  -pol  lution. 
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^EVELOPMENT:    Lesson  Cluster  4B-2    Everything  Goes  Someplace' 
Page  T-474/S-27?    Water  Pollution  (30-40  min.) 

pORPOSE:    To  develop  the  sources  of  water  'pollution  and  its  effects  m  .lakes, 
rivers,  and  oceans.         .  *  J 


Language  Cards/Key  Signs 
water  pol I ut ion 
sewage 
PQ  i sonous 
,ecomposers 

xygen  


ADVAtiCE  PREPARATION:  <  « 

Background  Information:    This  lesson  classifies  two 
kinds  of  pollution  that  affect  water*    The  first 
— »     kind  is  genera  I  I y  poi sonous  to  life.    Thi's  material 
usually  comes  from  industrial  waste  products  that 
get  into  the  water  and  accumulate  to  a  deadly  level., 
These  poisonous  materials  include  mercury,  lead, 
various  pesticides,  and  a  number  of  other  chemical 
waste  products.    During  the  normal  biological  life 
processes  in  an  ecosystem,  these  waste  products  are 
not  broken  down  (or  degraded);    therefore  these  sub-  - 
stances  are  called  nonbiodegradable.    The  other  type 
of  pollution  is  not  in  itself  poisonous.  Rather, 
t*his  material   leads  to  an  excessive  amount  of  life  in 
an  aquatic  ecosystem*    The  end  result  is  that  there 
is  "not  enough  oxygen  in  the  water  to  support  life. 
Because  these  pollutants  are  broken  down  in  the  water, 
they  are  called  biodegradable.  ' 

Even  relatively  small  amounts  of  poisonous  materials 
can  pollute  water.    But  it  takes  large  amounts  of 
sewage,  food  wastes,  and  other  organic  wastes  to  over- 
load a  good-sized  lake  or  river. 

As  with  Other  activities  in  this  part,  local  pro- 
blems and  practices  are  given  special  emphasis. 

Materials  -  none 

TEACHING  SUGGESTIONS^ 

1.  Have  the  students  read  pages  274-275.    Teacher  may  paraphrase. 

2.  ^  You 'may  want  to  divide  *the  class  into  several  groups.    One  group  can  get  in 

touch  with  the  area  water  department  and  find  out  how  local  waters  are  treated. 
The  health  department  can  answer  another  group's  questions  about  local  water 
quality.     If  there  is  a  recreation  department  with  jurisdiction  over  a  local 
beach,  a  third  group  can  contact  it.    A  fourth  group  might  try  library  research.  a 

3.  f"  The  class  may  wairt/fto  arrange  visits  under  your  supervi  sion^to  these  town 

departments.    Otherwise,  one  person  Jn'each  group,  armed  wit  h/a"4l  i  st  of  questions 
the  group"   has  prepared,  can  interview  Sn  official  over  the  phone. 

4.  Have  the  students  report  to  the  class  on  their  findings  about  local  water  pol- 
lution problems,  if  fhere  are  any.    There  are  in  Ynost  towns. 

DESIRED  LEARN  I NG  "OUTCOME :    The  students  should  be^ble  to  describe  examples  of 

water  pollution  and  discuss  the  causes. 
**********************************^ 
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DEVELOPMENT:    Lesson  Cluster  4B-2    Everything  Goes  Someplace 
Page  T-476/S-276    Air  Pol lution  (50  min. ) 


PURPOSE: 


/        »  • 

To  investigate  the  amount  and  sources  of  one  type  of  local  air  pollution. 


ADVANCE  PREPARATION: 

Background  Information:  .Air  pollutants  can  be  cjassi- 
•  fied  as  gases  or  particles  (sometimes  ca I  led  ,part icu- 
late  matter).    Dangerous  gases  from  car  exhausts  and 
furnaces  are  not  easily  investigated  by  students, 
but  particles  are.    They  can  be  collected,  looked  at  , 
under  magnifying  lenses,  amounts  compared,  and  so  on. 

Materials  -light  cardboard  or  file  cards 
-sci  ssors 
-transparent  tape 
-string;  eqch  pierce  12H  long 
-magnifying  lenses 
'-patterns  for  Dust-E-Cube  from  Appendix  L 
-g  I  ue 

-compass  or  local  map 

-prepare  a  model  of  Dust-E-Cube  for  the  class 


Language  Cards/Key  Signs 

ai  r  pol I ution 

dust,  1  1 

pol I  en 

car  exhaust 

Dust-E-Cube 


TEACHING  SUGGESTIONS: 


Have  the  students  read  page  276>and  discuss  air  pollution  generally.  Ask  them 
what  air  pollution  is.  How  do  they  know  the  air  hs  polluted?  Can  they  always 
see  air  pollution?    Smell   it?  - 

Have  the  students  read  the  instructions  on  pages  277-278.    Discuss  the  procedure 
with  them  and  then  show  them -a  complete  Dust-E-Cube.     If  you  duplicate  the 
pattern  in. Appendix  L,  students  can  glue  it  onto  a  piece  of  cardboard  and  cut 
it  out.    OtherV/ise,  they  will  have  to  trace  the  pattern  on  page  277  and  glue  it 
into  their  cardboard.  ' 


3.    Distribute  the  materials  and  instruct  the  students  to  follow  the  directions  in 
the  text  to  make  their  own  cubes. 


Have  the  students  hang  their  cubes  in  various  places  around  the,  school, 
grounds,  and  other  places  ii\fhe  community,  if  this  is  feasible. 


its 


5.  -Be  sure  to  emphasize  the  need  to  indicate  North  on  one  side  of  the  cube  and  to 
hang  the  cube  with  this  side  toward  the  north.  A  compass  or  local  map  will  be 
helpful.  Then  with  the  data  available,  have  the  students  answer  the  questions 
on  page  278. 

6.  After  two  or  three  days  have  students  retrieve  their  Dust-E-Cubes  and  examine 
them.  Magnifying  lenses  will  be  helpful.  Then  with  the  data  available,  have 
the  students  answer  the  questions  on  page  278. 

7.  During  the  discussion  students  should  share  their  results  and  try  to  determine 
where  the  dirtiest  and  cleanest  places  in  the  community  might  be  and  why. 


8..    Emphasize  that  this  is  a  test  of  only  one  form  of  air  pol  lotion. 
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9.  Add  the  information" gained  here  to  the  pollution  chart  begin  earlier,  if  you  wish. 

10.  OPTIONAL:    Have  students  divide  the  tape  into  four  equal-sized  sections  and  count 
the  number  of  particles  in  one  section  using  magnifying  lenses.    Then  they  can 
multiply  that  number  by  4.    That  will  give  them  a  quantitative  indicator  of  the 
particles  in  the  air  at  that  location  for  the  time  period  the  cube  was  up.  This 
is  a  simplified  version  of  the  method  used  by  various  environmental  organizations^ 
and  government  agencies  to  measure  the  amount  of  part ic late  matter  in  the  air.' 

If  students  keep  records  of  this  measurement  over  long  periods 'of  time,  they 
%may.s-ee  patterns  develop.    Some  students  might  want  to  undertake  a  study  of  this 
kind. 

DESIRED  LEARNING  OUTCOME:    Tne  students  should  be  able  to  identify  areas  in  their 

school  and  neighborhoods  that  are  high  and  low  in  particles 

of  air  pollution  and  suggest  reasons  for  the  differences 

between  the  areas*  .  * 

********************************************************* 


DEVELOPMENT:    Lesson  Cluster  4B-2    Everything  Goes  Someplace 

Page  T-480/S-279    Managing  Town  Dumps  (50-40  min.), 

PURPOSE:    To  investigate  which  waste  products  and  materials  car)  be  decomposed  and 
which  are  not  biodegradable. 


Language  Cards/Key  SignT 
dumps  "  '  t 

garbage 
landscape 
trash     *  „ 
sanitary  landf  i  1 1 
compost  pile 


ADVANCE  PREPARATION:  * 

Background  Information:    Society  produces  mountains  of 
garbage  and  trash  everyday.    Much  of  this  material 
can  be  broken  down  by  decomposers  and  returned  to  the 
soil.    As  the  students  will  find  in  this  lesson,  food, 
paper  wastes,  and  other  organic  material  are  readily 
broken  down  by  soil  microorganisms.    Much  garbage  is 
not  biodegradable,  however.    Metals,  plastics,  and 
glass  belong  in  this  category.    Recycling  the  nonbio- 
degradable materials  and  burying  the  organ ic -materia  I s  - 
in  a  sanitary  landfill  would  enable  a  town  to,  help 
conserve  resources  and  minimize  pollution  problems. 
Unfortunately,  few  towns  have  the  equipment  to  eco- 
ndmically  salvage  valuable  materials  from  garbage 
for  f~ecycl  ing.    And  most  towns  do  not  have  land 
set  aside  for  sanitary  landfills.    However,  more  and 
more  towns  are  moving  toward  these  solutions  to  their 
solid  waste  disposal  problems. 

Materials  -plastic  trays  (try  to  re-use  ones  from  cafeterik  or  grocery^ store) 
-garden  soi I 

-garbage  (vegetable  matter, ^ paper,  metal,  plastic  scraps) 
-unlined  paper  and  pencils 

Have  the  students  bring  in  small  pieCek  of  trash  and  garbage  on  the  day  of  the 
lesson.  Kitchen  scraps  are  fine,  but  should  consist  of  vegetable  matter  only, 
as  pieces  of  meat  are  apt  to  stink  as  Tlhey  rof.  The  soil  you  bring  in  should  be 
garden,  Pawn,  or  woodland  soil,  not  sterilized  potting  soil  or  subsoil.  'These 
latter  soils  will  not  contain  the  worms) and  microorganisms  needed  to  decompose 
the- organ  ic  wastes. 


TEACHING  SUGGESTIONS: 

1.  Have  the  students  read  the  instructions  onf pages  279  and  280- for  setting  up 
their  own  sanitary  landfills.    Teacher  may 'paraphrase. 

2.  piscuss  the  procedure  with  them.    •  \ 

3.  AIJow  them  to  set  up  their  landf  i  I  Is,  reminding  them  that  the  soi  lr  should  be 
damp,  but  not  muddy. 

4.  The  containers  can  be  kept  anywhere  in  the  room  where  they  will  not  be  underfoot* 
.    .They  should  not  smell  if  directions  have  been  followed  and  the  trays ^are  not 

overloaded  with  food  wastes.    Avoid  sunny  locations  where  the  soil  may  dry  out. 
Use  Identification  Card  as  a  label.  ■  J 

«» 

5.  Instruct  the  students  to  dig  up  their  landfills  in  a*week  or  two  and  see' what 
rerpains  of  the  buried  wastes. 

6.  Djscuss*the  questions  with  them  and  then  add  this  information  on  land  pollution 
to  the  chart  started  earlier  in  this  cluster. 

BESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  list  some  waste  products 

that  are  biodegradable  and  some  that  are  nonbiodegradable. 
**************************** ********************************************************** 

■*■* 

APPLICATION:    Lesson  Cluster  4B-2    Everything  Goes  Someplace 

Page  T-482/S-281    What  Should  We  Do  About  Throwaways?^20-30  min.) 

PURPOSE:    To  investigate  the  pollution  problems  associated  w4^£rVhr^aways  and  to 
consider  various  ways  to  solve  this  problem. 


Language  Cards/Key  Signs 
throwaways  ^ 
drink  containers 
bal I  point  pens 
portable  radios 


ADVANCE  PREPAf^\T  [OH :    Materials  -examples  of  throwaway 
V,  items  (soda  cans,  beer 

bott  ies,  cans,  etc' ) 

TEACH  TNG  SUGGESTIONS: 

1.  Have  the  students  read  page -281  and  answer  the' 
questions.    Teacher  may  paraphrase.  <* 

2.  ^Discuss  the^quest ions  with  the  students  and  add  this  source  of  pollution  to  the 

chert  begun  earlier  in  thp  cluster.    Allow  the  chart  to  stay  on  the  chalkboard 
*  until  the  day  of  the  evaluation,  lesson.     It  should  be  erased  before  students  do 
-the  Wrap  Up. 

3.  Have  the  students  bring  to  class  examples  of  throwaways  and  prepare  a  display 
table  or  bulletin  board  with  these  items,  if  you  wish.    For  each  item  you  could 
ask  students  to  think  of  an  alternative  to  the  throwaway. 

DESIRED,  LEARNING  OUTCOME:    The  studfents  should  be  able  to  list  several   items  that 

are  throwaways,  explain  how  these  items  contribute  to 
r  pollution,  and  suggest' ways  to  substitute  a  less  polluting 

a  I ternat  ive. 

************************************************************************************** 


198 


881 


EVALUATION:    Lesson  Cluster  4B-2  9  Everything  Goes  Someplace 
Page  T-483/S-282    Trash  Cans  (20-30  min.) 

PURPOSE:  Jo  evaluate  the  students*  performance  in  relation  to  the  f 9 1  lowing 
obj ecti ves: 

1.  Listing  the  kinds  of  wastes  people  create  that  pollute  the  air,  water, 
and  land.  • 

2.  "  Identifying  problems  caused  by  pollution. 

3.  Explaining  how  recycling,  sanitary  landfills,  and  composting  can 
reduce  garbage  disposal  problems. 

TEACHING  SUGGESTIONS: 

f 

1.  Have  the  students  answer  the  questions  on  page  282  on  a  sheet  of  notebook  paper. 
If  the  students  find  the  analogy  of  air,  water,  and  land  to  trash  cans  confusing 
don't  use  it. 

2.  Review  the  questions  thoroughly  with  them.     If  a  student  correctly  responds  to 
most  of  the  questions,  you  may  assume  that  he  or  she  has  demonstrated  the  ob- 
jective for  the  cluster  and  is  ready  to  go  on  to  the  next  cluster. 

****************** ************************************************ ******************** 
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Level  6    Unit  4    Energy  and  Ecosystems 
Part  B    Resources  and  Problem^,  Lesson  Cluster  4B-3 
A.    CLUSTER  OUTLINE 


Page 


Teaching  Strategies 


Lesson  Title 


Teaching  Time 
Suggested 


T-488 
T-492 
T-489 
T-490 

T-493 
T-494 


I ntroducti  on 
Enri  chmeftt 
Deve  lopmerst 
Deve I  op men t 

App I iea+ion 
Eva! uation 


We  A I  I  Cause  Pol lution 
Classroom  Waste 
Pollution  Can  Be  Reduced 
We  Are  All  Affected  By  , 

Pol  I ut ion 
Watch  Out  for  Yourself 
Cleaf*  and  Di  rty 


20-30  min. 
30-35  min. 
30-35  min. 
20-30  min. 

20-30  min. 
20-30  min. 


t  B.  MATERIALS: 


Add  the  following  to  the  list  on  page  T-485  - 
-  pictures  of  lakes,  beaches,  etc.  that  have  been  polluted  by  oil 
spilPs  and  industrial  waste;  also  pictures  of  smog  as  it  settles 
over  a  city.    National  Geographic,  Time  Magazine  are  possible 
sources.  •  * 

FILMSTRIP  INFORMATION:    Fiimstrip  Set  XXI,  Ecological   Interactions,  is'  appropriate 

for  use  in  this  unit. 


INTRODUCTION:     Lesson  Cluster  4B-3    Our  Part  In  The  Pollution  Problem 
Page  T-488/S-283    We  Al I  Cause  Pol  I ution  (20-30  min.) 

P0RPQSE:    To  cons  idee  various  ways  to  reduce  the,  amount  of  waste  people  contribute 
^o  the  environment.  v 


Language  Cards/Key  Signs 
pol I ution 
waste 

envi  ronment 
transportation  -~ 

identification  Cards 


ADVANCE  PREPARATION: 

Background  Information  -  There  are  many  things  people 

can  do  fp  reduce^heir  personal  contribution  to  the 
*  pollution  problem.    For  example,  we  can  use  lesser 

amounts  of  polluting  substances.    We  can  sut^s^y-ute  \ 

substances  that  are  less  polluting  for  the  onaspb/e 

ordinarily  use.    We  car?  dispose  of  wastes  more 
-.carefully.    And  we  can  change  our  haSfts  and  not  use 

some  goods  and  services. 
There  is  ho  jen-d  to  the  ways  a  cla§s  can  think  of  for 

reducing  pollu-«on.    Not  al,l  ways,  however,  are  likely  to  be  practical,  or  popu 

Material's  -  paper  and  pencils 
TEACH  I  M©-5iJGGEST  IONS:  1 
1.    Have  the^si^d^nts  read  page  284  and  answer  the  questions.    Teacher  may  paraphrase, 


ar, 


v 


9 

ERLC 


200 


883 


V 


2.    Discuss  their  answers.     It  will  be  most  effective  to  make  a  master  list  on  a 
^chalkboard  or  bul  leti n  aboard. 

3$    As  an  optional  exercise,  have  the  students  choose  an  industry  such  as  clothing 
or  record  making  and  find  out,  with  the  help  of  the  library  or  a  local  resource 
perspn,  some  of  the  wasted  the  industry  produces. 

4.    For  the.  Enrichment  that  follows  th;is  fesson,  please  see  T-492. 

> 

DESIRED  LEARNING  OUTCOME:'  The  students  should  be  able  to  list  several  ways  that  they 

'  directly  and  indirectly  contribute  pollution  to  the  environ 

ment.  > 
****************************************************** 

ENRICHMENT:    Lesson  Cluster  4B-3    Our  Part  in  the  Pollution  Problem 
Page  T-492    Classroom  Waste  (30-35  min,)  ~ 

,,£tfRP0SE:    To  investigate  how  much  solid  waste  classrooms  produce,.    This  lesson  does 

not  appear. in  the  student  text.    This  lesson  should  foT+cw  (1)  We  All  Cause 
Pol  I ution.  '  -  .  ,  . 

ADVANCE  ^REPARATION: 

Background  Information  -  This  activity  is  a  good  complement  to  the  Introduction 
since  ft  focuses  on  magnitude,  while  the  Introduction  focused  on  kinds  of  wastes. 
This  activity  is  useful  also  in  showing  ^ow  much  waste  is  created  by  supposedly 
"clean/*  everyday  activities  such  as  school  work,  as  opposed  to  factories,  which 
are  usually  considered  the  villains. 


Materials  -  ,paper  3od  penci  I  s 

I  arge'  p'testic  garbage  with  ties 


Inform  the  principal  and  the  janitor  that^s^  will  be, col  lecting  classroom  wastes 
every  day  for  a  week.  .  Infbrm  the  janitor:  tha^vyou  don't  want  the  contents  of 
•  "  wastebaskets  or  floor  sweepings  removed  at  the  eq5  of  each  day.    Provide  a  large 
plastic  bag  for  the  janitor  to  fill  with  each  da^S§  sweepings,  or  have  „t he  class 
I       sweep  the  floor  and  collect  the*dirt  in  a  bag.        \  _ 

TEACHING  SUGGESTIONS:  , 

1.  Inform  the  class  that  it  is  going  to  undertake  a  quantitative  .study  of  solid 
•  wastes  by  col  lecti  ng  a  I  I  the  di  rt-  an,d  *frash  it  produces  for  a  week* 

•  * 

2.  Provide  I  arge,p  lasti  c  garbage  bags  for  waste  collection.     !f  you  have  the  same 

%      class  all  day,  students  can  dump,,  the  room's  wastebaskets  into  the  bags  at  the. end 
of  each  day.     If  you  have  £feveral  classes  a  day,  you  may  wish  to  have  teach  class 
use  its  own  plastic  bag. 

3.  At  the  'end  of  the  week,  have  students  weigh  the  wastes  that  have  been  collected. 
~~  ^**ilbe  easiest  %way  mayj>e  to' have  a  studeni^  holding,  a  trash  bag  get  weighed  and  then 

subtract  his  or  her  weight  without  the  trash. 

4.  Have  students  estimate  how  much  waste  the  class  will  produce  in- a  school  year  by 
multiplying  the  week's  .wastes  by  the  number  of  weeks  In  the  school  year. 
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5.    Have  students  estimate  how  much  waste  tt^e  whole  school  produces  in  a  scho6t  y>^: 


year. 


6,    Call  the  Department  of  Sanitation  and  find  out  how  the  school fs  wastes  are  dis- 
posed of,  t  '  \ 

DESIRED  LEARNING  OUTCOME:    The  students  should  bo. able  to  estimate  how  much  solid 

waste  a  single  classroom  produces. 


DEVELOPMENT:. 


Lesson  Cluster  4B-3    Our. Part  in -the  Pollution  Problem  ' 
Page  T-489/S-284    Pollution  Can  Be  Reduced  <50-35  min.) 


PURPOSE:    To  consider  the  various  direct  and  indirect  ways^people  add  wastes  to  the 
environment.  -      *  — 


ADVANCE  PREPARATION: 

Background  Information  -  Almost  ever/one  thinks  that 
pollution  is  something  businesses  and  factories  cause. 
We  are  not  supposed  to  be  responsible  for  that.  But 
of  course  that  isn't  true.    We  all  add  wastes  to  the 
environment.    And  the  businesses  and  factories  that 
cause 'pol  I  ution  do  so  whi  le-»maki  ng  things  for  us  to 
use.     It  is  important  for  the  class  to  learn  and 
member  Pogo'S  famous  statement,  ?!We  have  met 


re- 


the 


enemy, 


and  he  is  us/ 


Language  Cards/Key  Signs 

reduced 

devices 

smokestack 

soot       1      '  , 

personal 

Idepti  f ication  Cards 


Materials  -  paper  and  pencils 
TEACHING  SUGGESTIONS:  ' 


1. 
2. 

3. 


Have  the  students  read,  page  283  and  answer, the  questions.    Teacher  may  paraphrase.  ' 

Review  the  questions  with  the  students.    Have  them  consider  whether  their  sugges- 
tions are  practical  an'd  whether  they  woulrf  be  population  or  unpopular. 

Ask  students  how  much  they  are  willing  to^spend  and  Ju>w  much  extra  work  they  are 
willing  to  do  to  reduce  pollution.    For  example,  an?  itiey  willing  to  use  re- 
turnable drink  containers  instead  of  nonrettrnable  containers?    Would  they  be 
willing  to  buy  clothing  made  of  wood  and  cotton  that  costs  more  than  comparable 
clothing  made  of  synthetics,  which  cause  npore^ol  I  ution  during  manufacture?  Are 
they  willing  to  do  rrpre  things  by  hand  and  less  by  machine?    Do  they  thi nk  most 
other  people  would  agree  with  them?    Accept  a'U  their  answers  without  moralizing. 
Thlpoint  of  these  questions  is  for  the  students  to  determine  what  their  own  values 
are  on  these  subjects. 


DESIRED  LEARNING  OUTCOME: 


The  students  should.be  able  to  state  various  ways  they  can 
reduce  the  amount  of  waste  they  add  to  the  ^[onnrent 
*******************^ 
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DEVELOPMENT:    Lesson  Cluster  4B-3    Our  Part  in  thg^Pol  1  ution  Problem 

Page  T-490/S-285    We  Are  All  Affected  by  Pollution  (20-30  min.) 


PURPOSE:    To  develop  the  idea  of  the  health  hazards  associated  with  pollution. 


"ADVANCE  PREPARATION: 

Background  ^Information  -  Students  usually  regard 
♦  pofiuation  astnainly  a  matter  of  litter.    They  see 
it  as  an  aesthetic  problem,  i.e.  it's  ugly,  rather 
than  a  health  problem.    Without  needlessly  getting 
intb  details  of  specific  diseases  associated  with 
specific  kinds  of  pollution,  the  lesson  should  ^ke 
it,  clear  that  pollution  is  very  dangerous  to  you^ 
health.  r\  t 

Some  places  are  clearly  unhealthier  than  others. 
But ^no  place  is  free  of  pollution.    Chemicals  are 
carried  by  the  air  $nd  oceans  to  places  far  from  where 
they  were  first  used.    Towns  that  pollute  relatively 
little;are  often  downstream  and  downwind  from  heavy 
polluters.    People  who  move  to  suburbs  to  escape  the 
city  commute  there  to  work  each  day. 

Materials  -  pictures  of  lakes,  beaches,  etc.,  that  have  been  polluted  by  of! 

spills,  industrial  wastes,  etc.  andLpictures  of  smog  settled  over  a  city  like 

Los  Angeles.    National  Geographic,  Scientific  American,  Time  are  possible  sources. 

TEACHING' SUGGESTIONS:  ♦ 


Language  Cards/Key  Signs 
affects 

health    *  * 
breathe 
coughing 
sneezing 
I ung  di  sease 
poi  sonous 

Identification  Cards 


1 . 


Have  the  students  read  pages  285-286  and  answer  the  questions, 
phrase.  .  . 


T$ach  may  para- 


3. 


Rgvietf  the  questions  with  the  students,  emphasizing  that  pollution  is  dangerous 
and  more  th^n  an  eyesoro. 

As  an  optional  exercise,  you  migh*  have  a  few  interested  students  report  on  some 
examples  of  pollution  problems  that  have  posed  a  serious  health  hazard,  or  have 
the  students  keep  a  record  of  events  that  they  hear  about  in  the  news  fhat  show 
how  various  forms  of  pollution  pose  health  hazards. 


DESIRED  LEARNING  OUTCOME: 


The  students  should  be  able  to  state  several 
pollution  is  a  health  hazard. 


ways  in  wh  i  ch 


*********************** ******************************************** ******************* 
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APPLICATION:     Lesson  Cluster  4B-3    Our  Pact  in  the  Pollution  Problem 
Page  T-493/S-287    Watch  Out  For  Yourself  (30-35  min.) 


PURPOSE:. 


r 

To  apply  knowledge  of  the  dangers  of  pollution  to  classifying  play  areas 
fn  terms  of  safety. 


ADVANCE  PREPARATION:    Materials  -  none. 
TEACHING  SUGGESTIONS: 

1.     Instruct  the  students  to  read  the  questions  and  study 
the  illustrations  on  pag^287.    Teacher  may  paraphrase. 
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Language  Cards/Key  Signs 
pol I uted 

somewhat  pol I uted 
badly  pol I uted 


Identification  Cards 

•  ( 


2.  After  they  answer  question  1  about  both  play  areas,  have  Jhem  think  very  care- 
fully about  where  they  pjay.    Have  them  list  the  areas  where  theyjplay  and  the 
kinds  of  pollution  they  might  encounter  there.    They  should  then  classify  their 
play'  area  as  instructed  in  question  3. 

3.  Encourage  students  to  report  any  obvious  dangers  in  any  playground  to  the  proper 
authorities.  .The  students  should  understand  that  they  have  a  right  to  a  safe  play 
area  in, their  community. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  use  their  knowledge  of 

pol I uti on  'to  el  ass i f yi ng  the  safety  of  their  play  areas. 
****************************************** **** **************************************** 

EVALUATION:     Lesson  pi uster  4B-3    Our    Part  in  the  Pollution  Problem  * 
Page  T-494/S-288    Clean  and  Pi  rty  (30-35  minJ 

PURPOSE:    *To  evaluate  the  students1  performance  in  relafion  to  the  following 
objectives:  • 

1.  Explaining  how  people's  daify    activities  can  add  pollution  to  the 
environment. 

2.  Describing  ways  to  reduce  the  pollution  they  personally  cause, 

3.  Stating  several  'health  hazards  caused  by  pollution. 

. ADVANCE  PREPARATION: 

Background  Information  -  Ironically,  much  pollution  is  .caused  by  people  trying  to 
clean  up  their  immediate  environment.    Detergents  get  into  local  waters  and  cause 
water  pollution.    Getting  rid  of  dirt' and  t*rash  around*  the  house  means  putting 
the  trash  someplace  else. 

To  reduce  this  unintended  pollution  various  actions  are  possible.    Using  soaps 
or  detergents  that  do  not  contain  phosphates  (which  act  l.frke  fertilizers  for 
aquatic  plants)  is  preferable  to  using  ordinary  detergents.    Also,  one  should  use 
only  as  much  cleanser  as  is  necessary.*  Glass  and  metal  cans  can  be  separated  from 
household  garbage  and  taken  to  recycling  centers.    Burning  leaves  creates  air  pollu- 
tion, but  composting  them  does  not.    Vacuum  cleaners  should  be  turned  off  when  not 
•  '  «*rf  use  to  avoid  wasting  electricity. 

While  these' various  efforts  at  reducing  pollution  can  have  a  definite  effect,  the 
class  should  not  get  the  impression  that  they  will  solve  the  so-called  "pollution 
problem.11    A  society  that  consumes  large  amount  of  materials  and  energy  will  always 
produce  large  amount  of  pollution. 

TEACHING  'SUGGEST lO^S:  V 

1.  Instruct  the  students  thread  the  two  problems  on  page  288  and  answer  the  question 
on  a  sheet  of  notebook  paper. 

2.  Discuss  the  questions  thoroughly  wittt  the  students,  emphasizing  the  need  for  aware- 
ness of  how  we  all  pollute  our  ecosystems  so  ifiai  we  can  then  take  steps  to  reduce 
the  pollution  we -cause.  7s 

If  a  student  correctly  responds  topmost  of  the  questions,  you  may  assume  that  he 
or  she  has  demonstrated  the  objectives  fonthes  cluster  and  ts  ready  to  go  on  to 
** 't  he  next  cl  uster  1         *  * 

**********************************************^ 
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Level  6    Unit  4    Energy  and  Ecosystems 
Part  C    Using  .Energy  Wisely,  Lesson  Cluster  4C-1 
A.    CLUSTER  OUTLINE  h  ' 


Pag$ 

Teaching  Strategies 

^esson  Title 

f  Teaching  Time 
Suggested4 

T-500 
T-502 
T-503 
T-504 
T-506 

# 

Introduction 
Development 
Development 
4  Appl leaf Ion 
Evaluation 

• 

»  - 

Electricity  in  the  Classr.oom 
Electric  Use  at  Home 
Reading  Your  Meter 
Conserving  Electricity 
Using  j»nd/S^vJng  Watts  ^  ~*  ~/ 

30-40  min. 
20-30  min. 
40-50  min. 
20-30  min. 
30-40  min. 

B.    MATERIALS:    Add  the  following  to  the  mater i a  I s" I i st  on  page  T-497; 

-a  ditto  showing  several  electric  meters  with  different  readings, 
as  on  page  S-293. 

_  FILMSTRIP  INFORMATION:    Filmstrip  Set  XXL  Ecological -  Interactions,  is  appro-  . 

priate  for  use  in'this  unit.  f 
r-                                                \  -  ,  

. INTRODUCTION:    Les?on  Cluster  4C-1    Using  "Electricity 

.   Page  T-500/S-290    Electricity  in  the  Classroom  (30-40  min.) 

PURPOSE:    To  introduce* the  uses  of  electric  energy  and  the  units  in  which  it  is 
measured. 
k  . 
ADVANCE  PREPARATION:    Materials  -  On  the  day  of  this  lesson, 
A    —  *t ry,  to  have  as  many  elec- 

tric appliances,  bulbs, 
slide  projectors,  and  so 
forth  afe  possible  in  the 
,    room,  so  th£  students  can 
easily  obtain  the  infor- 
«  *  matipn  required. 


TEACHING  SUGGESTIONS: 


« 

1. 


c 


Language  Cards/Key  Signs 


electricity 
energy  ^ 
convenient 
transform 
electric  energy 
watt-hours 
60  wgtt  bulb 

Identification  Cards 
(label  each  electrical 
app I  iance,  etc.") 


Have  the  students  rfead  pages  290-291.    Teacher  may 
paraphrase.    Then  ask  them  to  copy  the  chart  on  page. 
291  onto  a  sheet  of  notebook  paper.. 

2.  Have  them  write  down  as  many,  items  in  the  classroom  as  they  can  that  use  electric 
ertergy. 

3.  Allow  them  to  investigate  the  items  themselves  to'determine  their  wattage,  or, 
depending  upon  the  number  of  students  in  the  classroom,  you  may  assign  certain 
student  to  investigate  an  item  and  call  out  the  wattage  to  the  entire  class. 

4.  *  'Discuss  with  the  class  the  length  of  time  each  item  may  be  used.    Cpme  to  some 
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general  agreement  on  these  times,  so  that  all  students  are  using  the  sarfle 
figures. 

•    >  .♦•<•-'  V 

5.  Have  the  students  complete  the  data  sheets  and  then  help  them  calculate  the 
watt-hours  of  the  first  two  items  on  their 'Upt,   -Let  them  finish  the  list  on 
their  own,  -  , 

6,  Have  students  answer  the  questions.    Yxsu  might  suggest  that  some  interested 
students  estimate  the  use  of  electricity  by  the  entire  School.  4  . 

DESIRED  LEARNING  OUTCOME:  Jhe  students  should  be,  able  to  list  the  various  uses  of 

electricity  in. the  -classroom  and  to  make  an  estimate  of 
how  much  electric  energy  i-s  used  'in  the  classroom  each 

day*  ■  ^ 

************************************************** 

DEVELOPMENT:    Lesson  Cluster  4C-1    Using  Electricity 

Page  T-502/S-292    Electric  Use  at  Home  (30-35  min.) 

PURPOSE:    To\n vest  i  gate  personal  use  of  electric  energy  in  the^home  gr  school. 

ADVANCE  PREPARATION:  'Material^'-  paper  and  pencil 

^TEACHING  SUGGESTIONS: 

1.      Have  the  students  read  page  292  and  make  another  copy  of  the  chart  on  page  291. 

3-      Ask  them  to  take  the  charts  home  and  fill  them  in  for  the  next  class  period,  or'  t 
^      as  an  alternative,  the  students  may  use  their  dormatory'  schopl  kitchen,  work- 
shop, etc.,  as  the  source  for  this  information,  ■ 

3.      C^mjare  the  students'  measurements  of  the  watt  ratings  of  the  various  appliances, 
(Note:    All  refrigerators  do  not  use  thesame  number  of  watts,  nor  do  a  I  I  ' 
/^toasters,  hair  dryers,  and  other  appliances'.)    Also  compare  ttie  estimated  times 
^each  appliance  is  used,  since  these  figures  will  vary  among  students.     If  the  ^  ^ 
school  was  used  instead  of  each  student's  home,  this  step  will  probabjy  not  / 

apply- 

Have  the  students  answer  the  numbered  questions  and  compare 'thei  r  answers  with 
their  classrtiStes* .  1 

D^f  I RED  LEARNING  OUTCOME*    The  students  should  be  able  to  list  the' various  electric 

products  in  "their  homes  and  tell'  how  much  electric  energy 

they  use.  * 
******************************************^^ 


LanquaqeXards/Key  Signs 
electric  energy- 


DEVELOPMENT:    Lesson  Cluster  4C-I    Using  Electricity 

Page  T-502/S-293    Reading  Your  Meter  (40-50  min.K 

PURPOSE:    To  ca  I  cu  I  ate.  the  amount  of  electrrc  energy  used  in  the  home. 


ADVANCE  PREPARATION:  Materials 


-paper  and  penc  i I s 

-find  out  where  the  elec- 
tric meter  is  in  the 
school  and  get  permission  ' 
for  ilass  to  read  it 

-make  a  picture  of  the  meter 
on  page  293  on  the  board 

-make  a  ditto  Showing  sev- 
eral meters  with  different, 
readings 


TEACH  I NG"  SUGGESTIONS  ; 


1.    Have  ;fhe  students  read  page  293  and  review  with  them  the 
procedure  for  reading  meters.    Use  the  drawing  of  the 
meter  on  the^ board  as  an  example  during  the  explanation. 
.#  Label*  it  with  the  J  dent  i  f  i  cat  i  on  Card,  •  '  V 


Language  Cards/Key  Signs 
meter 

el ectrici ty 
electric  meter 
ki lowatt  hours 
watt-hours 
ki lowatt 
watt 
d*i  a  I  s  • 

metered  amount  > 

identification  Cards 
electric  meter 


Have  the  class  complete  the  practice  ditto  of  different  meters, 
done  in  class  and/or  for  homework. 


This  can  be 


.  4 


6, 

7. 


If  possible,  ask  them,  to  read  their  meters  at  home,  as  described  ir>  the  text, 
over  a  two-day  period/    Be  sure  tp  remind  them  of  this  assignment  on  the  second 
day.    Stucjents  who  live  in  apartment  houses  may  have  to  ask  their  building  su- 
perintendents to  show  them  where  their  meters  are.  s^ 

If  reading  the  home  meter  is  not  possible,  only  have  the  students  answer  question 
number's  in  text.    Use  the  Identification  Card  to  label  the  meter  whUe  its 
being  read. 

Discuss  with  the  students  their  ttteter  readings.     It  may  be  necessary,  if  some 
did  not  read  the  meter  correctly,  to  repeat  the  assignmjpt. 

Have  the  students  answer  the  .questions,  and  then  discuss  the  answers  withvthem. 

As  an  opti6nal  exercise,  you  might" have  the  students  convert  their  watt-hour 
measurements  in  the  two  preceding  lessons  into  kj lowatt-hours.    Also  have  them 
calculate  the  cost  of  school  and  home  electrical  use  per  day,  week,  or  month. 


*  DESIRED  LEARNING  OUTCOME:*  The  students  should  be 'able  to  determine  the  amounts 

•  -  electric  energy  used-  in  their  homes  by  reading  their  elec-  "< 

trie  meters. 
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Language  Cards/Key  Signs 

conservi  ng 

a  I  uminum  i  ndustry 


APPLICATION:    Lesson  Cluster  4C-1    Using  Electricity      f  * 

"   Page-  T-504/S-294   Conserving  Electricity  (20-30  min.) 
***'  *  • 

PURPOSE:    To  devise  ways  of  conserving  electric  energy. 

ADVANCE  PREPARATION: 

Background  Information:    Some  utility  company  officials 
have  estimated  that  conservation  efforts  can  reduce  an 
average' fami  lyfs  electric  usage  by  20-25J6 .    This  is 
obviously  a  substantial  savings  in  energy  and^njy . 
However  most  electric  energy  is  used  by  our  soSTety 
for-  i ndustrial  purposes.    Accomplishing  a  significant 
overaN  reduction  in  energy  usage  is  therefore  beyond 
the  power  of  individuals  and  families.     It  is  up  to 
business. 

Materials  -paper  and  pencils 
TEACH  I  HQ. -SUGGEST  IONS: 

1.  Have  the  students  read  pages  294-295  and  answer  the  questions.    Teacher  may 
paraphrase. 

2.  *  Discuss  the  students'  suggestions  and  list  them  on  the  chalkboard. 

3.  Extendthe  discussion^  if  you  wish,  by  estimating  what  each  action  listed  above 
might  save  in  ki lowatt-hours  or  money.  k  For  example^  if  a  family  of  four  decided 
to  abandon  the  use  of  a  hai/  dryer  that  uses  1000  watts  of  energy  and  is  used 

by  each  member  of  the  fami \%  f°r  5  minutes  per  day,  that  would  be  20  minutes  per 
day,  or  6000  minutes  (10  hours)  per  month.     If  the  kilowatt-hour  cost  was  4  cents, 
'    -   that  would  be  a  40-cents  saving  per  month.    Obviously,  few  families  would  be 

interested  in  saving  $.10  a  month  per  family  member  by  giving  up  daily  use  of  a 
convenience.  Discuss  the'  difficulty  of  getting  people  to  reduce  their  electric 
energy  comsumption.  *  * 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  list  ways  to  conserve 

electric  energy. 

EVALUATION:    Lesson  Cluster,  4C-1    Using  Electricity 

Page  T-506/S-296    Using  and  Saving  Watts  (30-40  min.) 
♦ 

PURPOSE:    To  evaluate  the  students'  performance  in  relation  to  the  following  objectives 

1.  Comparing  the  relative  amgunts  of  electricity  used  by  various  appliances. 

2.  Describing  ways  to  conserve  electricity  in  the  use  oi>  various  appliances. 

3.  Explaining  how  recycling  products  can  conserve  energy. 

4.  Explaining  why  durable  products  conserve  energy  over  short-lived  products 
TEACHING  SUGGESTIONS:        ,  '* 

1.  Have  the  students  read  page  296  and  answer  the  questions  on  a* sheet  of  notebook 
%  paper,  ^iacher*  may  paraphrase. 

2.  Review  the  questions  with  them  when  they  have  completed  the  assignment.     If  a  stu- 
dent correctly  answers  most  of  the  questions,  you  may  assume  that  he  or  she  has 

'    demonstrated  the  objectives  for  the  cluster  and  may  go  on  to* the  next yc I uster. 
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Level  6    Unit  4    Energy  end  Ecosystems 
Part  C-  Using  Energy  Wisely,  Lesson  Cluster  4C-2 
"A.    CLUSTER  OUTLINE: 


Page 


Teach  i  ng' JStra+eg  i  es 


^4* 


terSson*  Ti  t  le 


Teaching  Time 
Suggested 


T- 

■512 

Introduction 

T- 

■517 

Enrichment 

T- 

■514 

Deve lopment 

T- 

•518 

Deve lopment 

T- 

■520 

Deve lopment 

T- 

•522  1 

*  Appl ication 

T- 

■523 

Eva  1 uation 

You  Use  Energy 

Fyel  Consumption 

EjHg  Energy  Suppl  iers 

Envi  ronmenta I  Costs 

More  Energy  with  Less  Damage 

Makingxa~Solar  Heater 

Suppl ies  and  Costs 


20-30  min. 
20-30  min. 
40-45  min. 
20-30  min. 
20-30  min. 
40-50  min. 
30-40  min. 


NOTE:    The  Enrichment  lesson  is  optional  since  not  all  children  will  have  access  to 
a  fami I y  car. 

.  Make  arrangements  to  visit  a  power  plant,  coal  mine,  wind  mill,  nuclear  plant 
and  a  facility  that  uses  a  solar. col  I ector. 

B.    MATERIALS;    Add  the  following  to  the  materials  list  on  page  T-509: 
-pictures  of  wind  mills  and  solar  jieaters  (collectors) 

FILMSTRIP  INFORMATION:    Filmstrip  Set  XX  f,  Ecological   Interactions,  is  appro- 
priate for  use  in  this  unit. 


INTRODUCTION:   ' Lesson  Cluster  4C-2    Energy  Sources  and  Problem* 
Page%-512/S-297    You  Use  Energy  (20-30  min.) 


envi  ronment  .* 


PURPOSE:    To  record  all  the  forms  of  energy  in  tthe  students1 
ADVANCE.  PREPARAT J ON:    Materials  -  paper  and  pencils 
TEACHING  SUGGESTIONS: 

1.  Have  the  students  read  pages  297-298  and  make  two  copies 
of  the  chart  on  page  298  on  a  sheet  of  notebook  paper. 
They  should  label  one  chart  "Personal  Energy  Use"  and 
the  second,  "Observed  Energy  Uses." 

2.  Review  the^uses  of  electricity  considered  during  the 
previous  cluster.  Ask  the  student?  if  there  are  any 
other  forms  of  energy  used  in  the  classroom  and  what 
their  sources, might  be.  Add  these  uses  to  the  "Per- 
sonal Energy  Use"  chart.  *  » 

3.  Instruct  the  students  to  take  the  "Personal  Energy  Use"  chart  home  or  to  their 
dorm  and  tp  fill   it  out  fbr  one  day. 


Language  Cards/Key  Signs 
electric  energy 
coa I  furnaces 
gas  stoves 

oil  hot  water,  heaters 
gas 

energy  source 
Persona  I  Energy  Use 
Observed  Energy  Use 
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4.  On  the  next  day  have  students  take  the  second  chart  with  them  and  fillvit  out. 

Both  charts  should  be  ready  for  the  fol lowing  class  meeting.  ^ 

5.  Discuss  the  students1  findings  during  the  following  class  meeting.    Record  the 
various  energy  uses  and  sources  on  the  board  and  determine  the  most  common  ones. 

DESIRED  LEARNING" OUTCOME:    The  students  should  be  able  to  list  the  forms  of  energy 

used  in  their  environment. 
**********************************^ 

ENRICHMENT:    Lesson  Cluster  4C-2    Energy  Sources -afltTPr^b,  I  ems 

Page  T-517  F;uel  .Consumption  (20-30  min.)  optional 

PURPOSE:    To  measure  the  fuel  consumption  and  fuel  consumption  rates  of  cars.  This 
lesson  does  not  appear  in  the  student  text.    This  lesson  should  follow  ( \) 
You  Use  Energy. 


ADVANCE  PREPARATION:    Materials  -paper  and  pencils 
TEACHING  SUGGESTIONS: 

1.  '  Inform  the  students  there  is  another  aspect  of  their 

families1  energy  consumption  they  can  measure  -  gasoline 
for  the  family  car.  (Students  whos^f  ami  I  ies  do  not  own 
cars  can  use  a  classmate's  data.)  * 

*  * 

2.  Ask^the  students  to  fill  out  a  data  sheet  with  these  headings: 
GAS  TANK  FILLED  ■         -CP  ^ 

DATE   ODOMETER   t  / 

DATE    *     '        ODOMETER  GAS  AMOUNT 


Language  Cards/Key  Signs 
fuel  consumption 
odometer 

ga  I  Ions  per  mi le 
I  iters  per  ki lometer 


*  Students  should  take  the  sheets  home  and  askj-he  person  responsible  for  keeping 
the  car  fueled  to  help  fill   in  the  needed  data,    To  get  more  reliable  figures, 
the  tank  should  read  at  least  half  empty  before  it  is  refilled. 

'  (  ■  '  * 

3.  Ask' students  to  calculate  the  average  fuel  consumption  of  the  car  for  a  year. 

To  do  this,  divide  the  tota P  gas "consumption  by  the  number  of  days  between  fillings. 
This  calculatic^Vgives  the  gas  consumption  per  day?*  Mujtiply  that  number  by  155 
*days  to  determine  annual  consumption.  ~* 

4.  Ask  students  to  calculate  tlfe^fuel  comsurrfption  rate.    To  do  tfiYs,  subtract  odo- 
,  meter  readings  to  find  total  miles  or  kilometers  driven  for  the  period.  Divide 

that  number  into  the  gallons  or  liters  of  gas  used.    The  answer  will  be  in  gallons 
per  mile  or  liters  per  kilometer. 

v  . 

5.  Have  the  j^tudents  share  their  Information  with  the  entire  class.    Discuss  factors 
that  might  effect  fuel  consumption  -  for  example,  stop-and-go  driving  or  open 
highway  driving,  speed  of  travel,  and  so  on.    Generally  the  following  factors 
increase  fuel  consumption:    heavier  cars,  higher  speeds,  mdre  stop-and-go  travel. 

DESIRED  LEARNING  OUTCOME:    The  students  should  be  able  to  calculate  how  much  gas  their 

family  cars  use  and  what  the  rate  of  fuel  consumption  is. 
x  *************** ************************** ********** ************************************ 
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DEVELOPMENT:    Lesson  Cluster  4C-2    Energy  Sources  and  Problems  '* 
Page  T-514/S-299    Big  Energy  Suppliers  £40-45  min.) 

PURPOSE:    To  outline  the  primary  sources  of  energy  in  our  society. 

PREREQUISITES:    Ability  to  interpret  a  circle  graph. 


ADVANCE  PREPARATION:  -  m  i 

Background  Information:    As  the  graph  on  page  299 
shows.,  almost  all  our  energy  presently  comes  from 
foss'U  fuels:    coal,  oil  and  cjas.    These  natural 
resources  are  not  being  renewed  by  nature  and  are 
being  rapidly  depleted.    Nuclear  energy,  opce  touted 
as  the  replacement  for  our  dwindling  fossil  fuel 
supplies,  has  become  the  subject  of  fierce  political 
fighting  about  its  safety  and  egonomy.    As  a  result, 
the  construction  of  new  reactors  has  slowed  at/nost  to  a 
standstill.'    So-called  "alternative  energy  sources"  such 
as'the  sun,  wind,  and  tides  are  likelyWo  be  utilized 
much  more  in  the  future.    Solar  energy  especially  is 
becoming  more  popular. 

>Most  residential  -fuel  consumption  is  for  heating  homes 
and  water.  *  A  lot  of  the  heat  generated  by  coal,  qH^  gas, 
and, electric  heaters  is  lost  to  the  envi ronment'  when 
homes  are  poorly  insulated  and  do  not  have  storm  windows 
or  double-glazed  windows.    A  simple  way  to  demonstrate 
heat  loss  through  lack  of  insulation  is  to  fill  two  metal 
cans  or  cups  with  hot  water.    Put  a  thermometer  in  each. 
Wrap  one  cup  with  newspapers,  cloth,  or  a  piece  of  fiber- 
glass insulation.    Have  students  compare  the  temperature 
readings  at  two-minute' intervals. 

Design  factors  also  influence  the  maintaining  of  cool 
environments  in  hot  weather.    Some  buildings  will  require 
more  air  conditioning  than  others.     Interested  students 
can  research  ways  to  reduce  electric  consumption  of  air 
conditioners  during  hot  weather. 


Language  Cards/Key  Signs 

energy  supp I iers 

gas- 

oi  I 

coa  I 

geotherma I 

solar 

nuclear 

generators 

transformed 

ecosystems 


Materials  -  none 
TEACHING  SUGGESTIONS: 

1.  Have  the  students  read* pages  299-301.    Teacher  may  paraphrase. 

2.  Discuss  the  energy  sources  and  the  answer  to  the  questions  on  page  301. 

3.  As  an  optional  but  highly  desirable  exercise,  some  students  may  want  to  do  a 
bulletin  board  display  on  energy  sources  -  how  they  are  obtained,  what  their 

»   primary  uses  are,  and,  in  conjunction  with  a  future  lesson  in  }fh\s  cluster,  the 
effect  on  the  environment  of  obtaining  and  using  that  energy  source*    The  display 
can  make  use  of  these-  headings;    ENERGY  SOURCE,  HOW  OBTAINED,  PRIMARY  USE,  and 
.  ENVIRONMENTAL  EFFECTS. 

DESIRED  LEARNING  OUTCOME:*  The  students  should  be  able  to  list  the  primary  sources  of 

energy  eveilable  to  us  and  classify  them  as  renewable  or 
nonrenewable. 

************************************************************* 
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DEVELOPMENT:    Lesson  Cluster  4C-2    Energy  Sources  and  Problems 

Page  T-5WSr302    Environmental  Costs  C20-30  min.) 


PURPOSE:  "Jo  investigate  the -effects  on  the  environment  of  obtaining  one  form  of 
♦         'energy.        %  ^ 

ADVANCE  PREPARATION: 

Background  Information  -  This  lesson  shows  the  effects  on  the  environment  of 
generating  electricity  from  coal.    Remind  the  studerrts  that  obtaining  and  using  - 
other  source^  of  energy  also  effect  the  environment.  vFor  example,  nuclear  energy 
presents  the  problems  of  disposmg  of  radio-active  wastes  and  of  exposing  workers, 
ancJ  perhaps  the  general  population,  to  radiation.    Even  water  power  (hydroelec- 
tcicjijy,  usuaflyJ  in  which  no  fuels  are  mined  or  burned  is  not  free  of  environ- 
mental costs.    Water  power  jgenerally  comes  from  dams  across  rivers,  which  totally 
change  the  environment  where  they  are  placed.    As  noted  ecologist  Barry  Commoner 
has  said,  "There  is  no  such  thing  as  a  free  lunch/1 

There  is  no  way  that  we  can  go  about  our  lives  without  using  energy  and  changing 
the  environment.    But  we  should  always  try  to  do »the  least  possible  damage  to  the 
envi ronment.    That  is  why  it  is  important  to  know  the  total  cost  of  usjng  energy, 
not  just  the  financial  cost. 


Materials  -.none. 
TEACHING  SUGGESTIONS:  ♦ 

1.  Have  the  students  read  pages  302-303,  study  the 
illustrations,  and  answer  the  questions.    Teacher  may 
paraphrase. 

2.  Discuss  the  answers  to  the  questions. 


Language  Cards'/Key  Signs 

env  i  ronmenta I  costs 

coal  mining 

coal  pi les 

strip  mines 

black  lung  disease 

pol I uti  ng 

identification  Cards 


Allow  Interested  students  to  research  the  environ- 
mental costs  of  obtaining  other  forms  of  energy.  Add 
these  to  the  bulletin  board  display  begun  in  the  previous  lesson.    A  recent  case 
that  was  publicly  debated  concerned  the  Alaskan  pipeline.     Interested  students, 
'could  report  back  to  the  class  on  the  environmentalists1  point  of  view  and  the 
viewpoints  of  the  oil  companies  and  government  in  the  case. 


DESIRED  LEARNING  OUTCOME: 


The  students  should  be  able  to. state  some  effects  on  the 
environment  of  obtaining  and  using  energy, 


********************* ********************************************* ******************** 


DEVELOPMENT:    Lesson  Cluster  4C-2    Energy  Sources  and  Problems 

Page«T-520/S-304    More  Energy  With  Less  Damage  (20-30 


iin . ) 


ADVANCE  PREPARATION:  Materials 


TEACHING  SUGGESTIONS: 


■  pictures  of  windmi 
and  solar  heaters 
(col  lectors) 


Is 


Have  the  students  read  pages  304-305  and  answer  the 
questions.    Teacher  may  paraphrase. 
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Language  Ca^rds/Kev  Signs 

damage 

sun I  iQht^ 

wind 

solar  heaters 
wi ndmi I  I 
wind  energy 
convenience 
muscle  power 


2. 


3. 


Use  pictures  as  examples  of  windmills  and  sojar 
heaters.    Label  therrt  w       Identification  Cards. 


Identification  Cards 
windmi 

solar  heaters 


Discuss  the  questions  with  them  and  emphasize  the 
hot i oft  of  convenience.    Ask  how  many  items  of  personal 

energy  use  f roiri  the  list  they  made  earlier  could  be  cpnsidered  using  energy  as  a 
convenience/ not  as  a  necessity.    While  it  is,  strictly  speaking,  not  necessary  to 
ta^a  bus  several  miles  across  town  (one  can  always  walk),  such  an  energy  use  is 
not  considered*  merely  a  convenience  in  our  society.    Being  driven  down  to  the  corner 
store  is  another  maHer. 

i+.    Have  interested  students  add  Muscle    Power  to  the  bulletin  board  exhibit  begun 
earlier.    Under  the  heading,  How  Obtained,  they  should  write  Food. 

DESIRED  LEARNING  OUTCOME:  The*  students  should  be  able  to  list  several  forms  of  energy 

that  have  minimal  environmental  effects. 
********************************************************** ***************************** 

APPLICATION:    Lesson  Ckister  4C-2    Energy  Sources  and  Problems 

Page  T-522/S-306    Making^  Model  Solar  Heater  (40-50  min.) 

PURPOSE:    To  investigate  solar  heat  as  an  alternative  energy  source. 

PREREQUISITE:    Ability  to  read  thermometers.  0  y 

ADVANCE  PREPARATION:  \ 

Background  Information  -  Solar  heating  is  becoming  popular.    There  are  many  brands 
of  solar  water  heaters  available,  and  many* arch itects  have  designed  homes  with 
active  or  passive  solar  heating  systems.    (Passive  solar  heating  systems  do  not 
use  blowers  to  ci rculatesun-warmed  air.) 

Solar  heating  is  most  effective  where  the  sun  is  strongest,  that  is,  in  southern- 
latitudes.    But  even  in  northern  areas,  significant  amounts  of  heat  can  be  captured*. 

To  get  the  maximum  amount  of  energy  from  incoming  sunlight,  a  solar  heater  should 
be  oriented  so  it  is  perpendicular  to  the  sunlight.    The  more  absorbent  of  sunlight 
the  collecting  surface  of  the  heater  is,  the  more  effectively  it  will  work.  Black 
or  dark  surfaces  are  better  heat  absorbers  than  light-colored  ones. 

Green  houses  are  solar-heated  buildings  for  plaots.    A  person  with  a  commercial- 
or  residential  green  house  may  be  a  good  resource  person  for  students  to  consult 
during  this  activity.    The  resource  person  can  tell  them  of  the  advantages  and  * 
problems  of  solar  heat  collecting  designs. 


Materials  -  paper  and  pencils 

m  -  styrofqauL  trays  or  shoeboxes 

-  dark  prast  KT^^txage  bags 

-  ta  pe^4r pan  spa  rent       ~  ~ 

-  thermometers  ' 

-  cardboard,  any  size  CoDtional) 

-  marbles  (optional) 

TEACHING  SUGGESTIONS: 

1.  Have  the  students  read  page  J*D6*  -Teacher  may  para- 
phrase. ^  j 

2.  Distribute  the  materials  (except  the  thermometers)  and  allow  the  students  time  to 
prepare  their  heaters  from  the .shoeboxes  and  trays  they  have  brought  in.  Students 
can  .work  in  groups  of  two. 


Language  Cards/Key  Signs 

solar  heater 

styrofoam  box 

thermometer 

dark  p I ast ic 

maze 

air  flow 

Identification  Cards 
sol  ar  heater 
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3.  Circulate  around  the  room  wbJte  they  are  working  and  distribute  the  thermometers 
to  the  students  as  they  finish  their  boxes.    This  will  tend  to  reduce  the  number 
of  broken  thermometers.    Be  sure  the  thermometer  bulbs  are  placed  directly  over 
the  holes,  as  shown.    Students  should  label  one  hole  A  and  the  other  B  on  each 
heater.  #  * 

4.  Have'the  students  place  their  boxes  at  various  locations  and  record  the  tempera- 
tures at  the  beginning  of  each  trial  and  after  five  minutes  at  the  location.  When 
the  heaters  are  working,  warmed  air  will  rise  through  them  and  raise  the  temper- 
ature of  the  upper  thermometer.  Al Low  the  temperatures  to  equalize  between  trials. 
The  solar  heaters  will  work  best  La-direct  sunlight;  so  you  may  w^nt  to  conduct 
the  data  gathering  outdoors  if  no  sunlight  isf coming  through  the  classroom  win- 
dows. '  • 

5.  Place  the  fpl  lowing  chart  on  the  board  for  students  to  copy  to  assist  them  in 
organizing  their  data.  # 


Location 
'    of  " 
Heater 


Position 

of 
Heater 


Beginning 
Temperatures 
A  B 


Final 
TemDeratures 
A        I  B 


In  the  column  marked  Position,  note  whether  the  he^'er  is  flat  or  tilted.  A 
smaN  Sketch  might  be  useful  here.    The  heater  works  best  when'  tilted  so  that  the 
plastic  is  Perpendicular  to  the  sun's  rays. 

Havf^the  students  answer  £f>e  questions  at  the  end  pf  the  exercise  when  they  have 
comQfete^^<fct|ejY  observations.    Discuss  the  quesfto'fis  with  the  class, 


The  students  should  be  able  to  describe  various  factors 
n^f-  affect  the  amount  of  heat  produced  by  a  solar  heater. 


DESIREd  LEADING  OUTCON 
*************************************^ 


EVACUATION:    Lesson  Cluster  4C-2    Energy  Sources  and  Problems 

Page  T-523/S-307    Suppi  ies  and  Costs  (30-40  min.) 

PURPOSE:    To  evaluate  the  students'  performance  in. relation  to  the  following  objectives: 
1^   Listing  the  primary  energy  sources  used  in  North  America. 

2.  Describing  several  environmental  costs  of  using  fossil  fuels. 

3.  Stating  several  ways  to  conserve  energy  in  homes. 

4.  Explaining  how  solar  heaters  work. 

TEACHING  SUGGESTIONS: 

1.    Have  the  students  answer  the  questions  on  page  307  on  a  sheet  of  notebook  paper. 
Teacher  may  paraphrase. 


2. 
3. 


Question  number  3  is  optional  since  It  is  not  felt  that  this  area  was  adequately 
covered  in  the  cluster. 


Rev{ew  the  answers  with  the  students,  giving  them  adequate  time  to  elaborate  on 

the  model  home.     If  a  student  correctly  responds  to  most  of  the  quest  ions,  you  may 

assume  that  he  or  she  has  demonstrated  the  objectives  for  the  cluster  and  is  ready 

to  qo  on  to  the  next  cluster. 
********************************^ 
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.Level  6  Unit"  4  Energy  and  Ecosystems 
Part  C  Using  Energy  Wisely,  Lesson  Cluster  4C-3  < 
A.    CLUSTER  OUTLINE 


Page 

Teaching  Strategies 

Lesson  "Title  . 

& 

Teach i  ng  Time 
Suggested 

T-528 

Introduction 

Predicting  the  Future 

40-50  min. 

T-530 

Development 

Cootradictions 

40-4*5  min. 

T-532 

Appl i cat  ion 

What  Is  Really  Important?! 

30-40  min. 

T-534  ■ 

Eval  u&t ion 

Making»Things  Better  or  Worse 

30-35  min/ 

B.    MATERIALS:    See  Materials  List  on  page  T-525  .> 

* 

FILMSTRIP  INFORMATION:    Filmstrio  Set  XX 1 ,  Ecological   Interactions,  is  appropriate[ 

.  for  use  in  this  unit. 

INTRODUCTION:    Lesson  Cluster  4C-3    Making* Choices 

Page  T-528/S-308    Predicting  the  Future  (40-50  min.)  r 

PURPOSE:    To  predict  how  peopled  behavior  and  lifestyles  can  affect  the  environment. 


ADVANCE  PREPARATION: 

^ckground  Information:    Futurologists  work  by  matking  extrapolations  from  the  oast 
to  the  future.    For  example,  if  the  national  birth  rate  has  been  rising  for  the 
past  decade,  they  usually  assumelt  will  continue  to  do  so.     If  pollution  problems 
seem  to  be  worsening,  they  extend  the  line  on  their  graphs  and  assume  the  trends 
will  continue.  1 

There  are  two  flaws  with  this  process.    One,  the  oast  is  marked  by  change,  not 
consistency,  and  the  future  will  probably  follow  suit  by  being  just  as  inconsistent. 
The  second  flaw  involves  selection  of  data.    There  is,  for  examole,  no  reliable, 
overall  index  of  global  pollution.    Many  places  are  getting  more  polluted;  many  are 
getting  cleaned  up.    Who  can  say  whether  the  net  tendency  is  toward  improvement  or 
decline?    It  all  depends  on  which  data  you  choose  to  focus  on. 

What  is  certain  is  that/human  behavior  and  lifestyles  have  tremendous  impacts 
on  all  the  ecosystems  we  live  in.    By  our  actions  we  can  make  things  better  or 

.worse. 

,  *  At  this  point  in  the  unit,  the  students  should  understand,  the  nature  of1  eco- 
*■  systems,  M-^at  everything  in  them  is  interrelated,  and  that  ecosystems  are  partially 
cfosed  systems  that  must  recycle  resources  and  process  wastes.    The  students  should 
also  understand  the  limited  nature  of  our  resources  and  the  problems  of  pollution/ 
They  should  understand  how  getting  and  using  energy  affects  the  environment.  In 
this  concluding  cluster,  they  will  bring  all  their  knowledge  of  ecosystems  and 
energy^  to  bear  on  the  probldfn  of  setting  personal  goals  and  priorities. 

This  cluster  of  lessonS*but I ds  to  a  concluding  activity  in  which  students  predict 
the  likely  effects  on  the  environment  of  satisfying  their  needs  and  wants.    By  < 
taking  this  large  view  of  themselves  as  part  of  nature,  not  Individuals  outside 
it,  they  can  more  wi^ei^  decide  which  of  their  hopes  and  desires  are  really  worth- 
while. _ b  ■>*' 
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Materials  -  paper  and  pencils 
TEACHING  SUGGESTIONS: 


1, 


2. 


Have  the  students  read  pages  308-309  and  answer  the 
questions.    Teacher  may  paraphrase.  u 


-the 


Language  Cards/Key  Signs 
predict  the  future 
predictors 
conserve  resources 
natura I  ecosystems 
do I  I ut ion 
recycl ing 

Identification  Cards 


As  the  class  discusses  the  predictions,  emphasize 
conflicts  involved  in  each  of  the  lettered  items, 
if  large  areas  o!  the  country  are  left  untouched  in 
their  natural  state,  people  who  want  to  live,  camp, 
or  hike^'nto  those  areas  may  not  be  able*  to.  Don't 
they  have  the  right  to  do  so?    For  example,  with 

several  of  these  items  you. could  set  up  little  debates  or  skits  to  focus  on  tho 
conflicts.    Sqto  foreseeable  consequences  of  the  lettered  actions  are  as  follows: 

a.  There  will  be  resource  shortages.    Lifestyles  wiM  be  disrupted.  Countries 
may  go  to  war  for  materials  they  need.    Waste  disposal  problems  will-  worsen.. 

b.  Fuels  will  be  depleted  more  quickly,  leading  to  the  situation  described  in  (a) 
Pollution  will   increase.    People  will  buy  more  Products,  and  use  more  energy. 

c.  Ecosystem  destruction  will  become  more  prevalent.    The*world  wiU  become 
less  healthy  for  people  too. 
Same  as  ft ) . 

More  resources  and  energy  will  be  used  up.    Lifestyles  will  become  more 
materialistic.    Pollution  and  waste  disposal  problems  will  worsen. 
Waste  disposal  problems  will  become  less  severe. }  Resource  and  energy  short- 
ages will  be  relieved.    More  People  will  get  jobs  doing  recycling.  Some 
peoole  may  lose  jobs  in  mrning,  manufacturing,  and  related  industries. 
Energy  shortages  will  be  relieved.    Pollution  problems  will  be  reduced. 
People  may  become  more  physically  actiVe,  if  they  conserve  energy  by  re- 
ducing their  use  of  labor-saving  devices, 

Development  will  be  curtailed.  s  Food  webs  will  be  preserved.4    More  areas  will 
be  available  for  recreation,  but  Dub  I  ict  access  m^y  be  limited.     It  will  cos1 
more  in  taxes  to  administer  the  preserved  lands. 


d. 
e . 


DES RED  LEARNING  OUTCOME:    The  students  should  be  able  to  predict  the  consequences 

tcr  the  environment  o-f'both  unlimited  consumption  of  re- 
sources and  energy  and  more  ecologically  oriented  be- 
havior.     ,  *  < 

*********  *****  ******  *******************************  *****^**  ****************  ****^****** 


DEVELOPMENT:    Lesson  Q luster  4C-3    Making  Choices  •*  . 

Page  T-530/S-310    Contradictions  £40-45  min.) 

PURPOSE:    To  investigate  some  unintended  and  undesirable  consequences  of  human  be- 
havior. 


ADVANCE  PREPARATION:    Materials  -  none. 
TEACHING  SUGGESTIONS: 

1.    Have  the  students  read  pages  3 1 0— 3 *1 1  and  answer 
the  questions.    Teacher  may  paraphrase. 

■   •  / 
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Language  Cards/ Key  Signs 

contrad  ict ions 

convenient! y 

fraffic  jams 

pri  vacy 

fumes 

bill  boards 
behavior 

Identification  Cards 


2.    Discus§  the  answers  to  the  questions.    You  might  summarize  the  information  on  a 
chart  Jike  this  one.  ;* 


Behavior 

What  People  Want 
to  Happen  J 

What  People  Do  Not 
♦Want  to  Happen 

dri  v^'ng  cars 

quick  transport 

'   traffic  jams 

3.    Emphasize  that  the  nature  of  an  action  changes  when  thousands  or  millions  of 
people  try  to 'do  it  all  at  the  same  time.    For  example,  washing  out  dishes  from 
a  camping  trip  in  a  local  stream  causes  no  observable  harm.    But  when  a  townful 
of  people  use  the  stream  for  washing.  .  - 

DESIRED  LEARNING  OUTCOME :    The  students  should  be  able  to  trace  some  of  the  environ- 

-  mental   ills  of  our  society  baCk  to  reasonable  human  desires 

that  Produced  unfriended  results'. 
********************************** **>***£*** ****** ************************************ 

APPLICATION:    lesson  Cluster  4C-3    Making  Choices 

Page  T-532/S-312    What  is  Real ly  Important?    (30-40  min.) 

PURPOSE:    Jo  compare  human  expectations  with  the  environmental  effects  of  satisfying 
;those  expectations. 


iquaqe  Cards/Key  Signs 
lake  choices 
wealth 

medical  care 
envi  ronment 
personaJ 

Identification  Cards 


ADVANCE  PREPARATION:    Materials  -  paper  and  pencils 

-  crayons  or  colored 
penci Is 

TEACHING  SUGGESTIONS: 

,  +  *  • 

1.  Have  the  students  read  pages  312-313.    Teacher  may 
paraphrase. 

2.  emphasize  before  they  begin  writing  their  lists  that 
the  list  is  not  just  necessarily  a  list  of  things, 
but  stould  include  activities  they  like  to  d6,  places' 
they  want  to  visit,  and  so  forth. 

3.  Have  students  copy  the  chart  onv,page  313  on  a  sheet  of  paper  and  give  them  a 
crayon  or  colored  pencil.      '  ^ 

4.  Instruct  them  to  complete  the  chart  and  be  as  honest  and  thorough  as  they  can. 

5.  '  You  mrViht  want  tp  assign  completing  the  chart  as  an  overnight  activity. 

6.  Discu^  the'  students 1  charts,  their  choices,  and  the  effects  they  will  have  on  the 
envi  remmen-k    Da  not  jucjge  or  criticize  personal  wants  and  goals.    However,  if  stu- 
dents pave  not  accurately  or  adequately  filled  in  the  effects  of  many  people  sat- 
isfying these  wants,  point  this  out  and  help  them  to  fill   in  the  columns  properly. 
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7.    See  if  the  class  can  agree  on  a' composite  list  of  survival  needs.    Then  see  i  f  „ 
thtere  is  general  agreement  onf,a  list  of, highly  desirable  items  that  are  not  needed 
for  bare  survival  but  are  very  important. 


8.     Instruct  the  students  to  answer  thej questions  on  page  313. 

DESIRED  LEARNING  OUTCOME:    The  students  yhouW-*be  able  to  list  their  expectations 

from  the  environment  and  state  the  effects^  satisfying 

*  those  need$  and  waats. 
********************************************************************  x  x 

EVALUATION:    Lesson  Cluster  4C-3    Making  Choices 

•    .  Page  T-534/S-314    Making  Things  Worse  or  Better  (30-35  min,) 

PURPOSE:    To  evaluate  the  students'  performance  in  relation  to  the  following 
objectives: 

1.  Giving  Examples  of  human  behavior  that  improves  the  environment. 

2.  Giving  examples  of  human  behavior  that  degrades  the  environment. 

3.  Distinguishing  between  human  wants  and  needs. 

'  4.    Explaining  why  the  achievement  of  all  human  desires  is  neither 

oossible  nor  desirable.   .  1 


TEACHING  SUGGESTIONS: 

1.    Have  the  students  answer  the  questions  on  page  314  on, 
a  sheet  of  notebook  paper.    Teacher  may  paraphrase. 


Language  Cards/Key  Signs 
survi  val 
sat i  sf  ied 


2.    Review  the  questions  thoroughly.     If  a  student  responds 

correctly  to  most  of  the  questions,  you  may  assume  that  he  or  she  has  demonstrated 

the  objectives  for  the  cluster. 
************************** *******************************************^ 
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LEVEL  6  ,iv 

SIGNED  VOCABULARY  AND  LANGUAGE  INDEX 
FOR 

SCIENCE  FOR  THE  HEARING.  IMPAIRED 


Instructions  for  use  of  this  index  with  the  accompanying  signed  videotapes 
,  are  found  in  the  Introduction  to  the  Program.    This  index  should  be  used  as  a 
script  when  viewing  the  signed  videotapes  for  the  specific  SFHI  cluster  or 
section  of  interest.  '  •   

Each  part  of  the  videotape  is  preceded. by  an  indication  of  the  specific 
location  (fevel,  unit,  part,  Cluster  and  Lesson)  of  the  item  presented.'  Each 
item  within  a  lesson  is  first  presented  in'American  Sign  Language  (ASL)  followed 
by  a  Manually  Coded  English  (MCE/SEE)  presentation  of  the  same  item.    When  a 
lesson  list  is  completed  the  title  of  the  next  lesson  is  given,  followed  by  ' 
a  presentation  of  each  new  lesson  item  in  ASL  and  MCE. 

Teachers  should  view  the  videotape  in  planning  for  each  new  cluster  (2-5 
minutes  per  cluster.).     It  is  also  suggested  that  teachers  view  and  practice  the 
signs  presented  with  thei r>classes  following  lesson  experiences  or  as  a  review. 
The  videotape  can  be  used  as  a  visual  dictionary  when  the  children  have  for- 
gotten the  sign; 

The  Signed  Vocabulary  and  Language  Videotapes  are  available  for  purchase 
and/or  copying  by  writing  '  \. 

Dennis  W.  Sunal  or ,  *  * 

Cynthia  Szymanski . Suna I 

Science  for  the  Hearing  Impaired 

Department  of  Curriculum  and  . I nstruct ion 

West  Virginia  University  , 

Morgantown,  WV  26506. 


SCIENdE  FOR  THE  HEARING  IMPAIRED 
Signed* Vocabulary  for  Level  6 


Lesson      Title  and  Key  Signs 

Cluster  1A-1    Producers  and  Consumers 

1  Com  Growing  Experiment? 
corn  seeds 

plain  water 

water  with  fertilizer 

plant  in  the  dark 

plant  in 2 the  light 

mass,  *•  * 

2  Food  and  Other  Factors 
producer 

consumer 

population  , 
>  organisms 

first-order 
second-order 
third-order 
t-errarium 

identify  the  order  of  consumer 
grasshopper 

What  are  the  grasshoppers  doing? 

3  VanHelmont^s  Experiment 
Jean  van  Helmont 
experiment 

i  scientist 
^  minerals 
a  plant 

4  Producer  Grbwth 
acorn 
germinate 

stem  ^ 
roots 

leaves      -  * 
h,  observatory 


Consumer  Growth 
pola 

organism  j 
great  ~dan£~ 
dog 

The  Food  Vector 

cornmeal 

chick 


Lesson      Title  and  Key  Signs 

Cluster  1A-2    What  Have  We  Taken? 

1  Human  Consumers 

mass 


My  Food  Intake 
estimate 
intake 
-f 

A  Population's  Food  Intake 
population 

organisms       -  > 

Animals  and  Plants  as  Food 

plant' 

animal 

solid 

fluid 

water 

Water  i 

a  plant  drinking  water 

a  plant  without  water 

Chicken  and  Corn 
whole  chicken 
meat 

Populations  and  Food 


Cluster  1A-3    Population  Growth  Rate 


1 

2 


'3 
4 


Human  Population  Growth 

Population  Growth  * 

increase 

decrease 

Stable  • 

population 

Observing  Population  Growth  " 
Is  My  School  Growing? 
Population-Increase  or  Decrease? 
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Lesgbn      Title  and  Key  Signs 

Cluster  1B-1    Successful  and 'Unsuccessf ul 
Populations 

1  Animals  and  Plants 
successful  population 
unsuccessful  population 

2  The  Rat 
rat 

population 
habitat 

3  Rat  Populations  and  Food 

4  Rat  Adaptations 
adaptation 
properties 
reproduce 

.litter 
* 

5  Rat  Enemies 
natural  enemies 

6  The  American  Chestnut  Tree 
American  che§tnut  tree 

fc  chestnut  blight 

7  Crabgrass 
crabgrass  ^ 

8  Passenger  Pigeons 
v  passenger  pigeon 

extinct 

9  Some  Succeed  and  Some  Donft 

Cluster  1B-2    The  World  of  Reptiles 

1  Reptile  Populations 

reptiles 
Age  of  Reptiles 
populations 
dinosaurs 
snakes 

turtles  *  % 

alligd^ors 

extincr—-^ 


Lesson      Title  and  Key  Signs 

2^ (corit)  fossil 

horseshoe  crab 

3  Turtles 

b  reptiles 
/  shell 

horny  bills' 

4  The  American  Alligator, 
American  alligator  populations 
underground  burrows 

adult  female  alligators 
natural  enemies 
swamps, 

5  Wrapping  Up  Reptiles 
Cluster  1B-3    The  World  of  Plants 

1  Plant  Populations 
plants 
dinosaurs 
populations 
fossils 

ginkgo  threes 
ferns 

fan  plants 
palmettos 

2  ■     The  Ginkgo 

extinct » 

stomata 

polluted 

air  pollution 

» 

3  Ferns  *       -  * 
fern-like  plants 

spores 

spores  capsules  ^ 

habitat 

thalliis 

fern  frond 

4  ,    Finding  Ferns 

5  Plant  Population  Successes  * 


-  2  '  Dinosaurs 
dinosaurs 
predators 


Lesson     Title  and 


Cluster  1C-1  Fuels 


Energy  fox  Fuels 

populations 

environment 

matter 

energy 

fuels 

coal 

wood 

oil 

energy  giver 
energy  receiver 

Energy  Receivers 
thermometer 
fuel  systems 

Energy  Givers 
temperature 
fuel  system 

The  Heat  Unit 
heat 

heat  unit 
degrees 


5  Fueling  Up 

Cluster  1C-2    Food  is  Fuel  for  People 


3 
4 


Food  Supplies  Energy 
fuel 
energy 
calories 
heat  energy 
heat  units 
thermometer 
calorie 

Energy  Chart 
mass' 

heat  units 

^~Efrergy  in  My  Lunch 

Heidi1 s  Diet  .  ■ 

diet 

Heidi 


"Lesson     Title  and  Key  Signs 
5     *         The  Fuel  Call^Sood 
Cluster  1C-3    Putting  it  All  Together 

1  Plants  Can  Put  it  All  Together 
carbon  diqxide 
light C 

-Wt*  heat 

minerals 
water 
producers 
environment 

2  Food  for  Consumers 
consumers 
body  mass 

first-order  consumer 
second-order  consumer 

third-order  consumer 

.  v 

3  The  Other  fflnety  Percent 
mass  / 
waste  pi^ducts 
aecomposers 

4  Population  Interact 
populations 
communities 
compete  for  space 
compete  for  foc^^jjt 

5  'Use  of  the  Environment 
'Cluster  2A-1    What  is  .a  Model? 

1  Cars  of  the  Future 


model 
scale 

physical  model 
drawing  model 
idea  model 
clay 

Ideas  as  Models 

path 

predict 

mirror 

ball 

light  path 
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Lesson  Title  and  Key  Signs 
Cluster  2A-1  (cont) 

2  (cont)  ball  path 

noun  ( 
flashlight 

3  The  Hidden  You 
system 
interaction 

4  Designing  a  Chair 
design 

chair 

5  *  The  World  of  Models 
Cluster  2A-2    Ideal  Models 


1  The  Ideal  Model 
practical 

.  properties 
bicycle 
product 

ideal  model  ' 

2  Properties  of.  the  Ideal  Flying 
Machines 

airplane 
weight 
angle  + 
wing  size 
distance 

3  Making  Ideal  Models 
hamburger 
painting 

potted  plant 
pencil 

4  *    The  Ideal  Model  and  Time 

Leonardo  da  Vinci 

William  Henson 

1800 

1900 

1950 

properties 

5  The  Ideal  in  Models 
Cluster  2A-3  Scale  Models 

1  Large  and  Small  Scale  Models  v* 


Lesson      Title  tod  Key  Signs 

Kcont)    large  scale  models 

'smal  I  scale  model 

scale  model 
^         "£6ale  (matched  to  s'ize) 

scale  (balance} 

* 

2  Larqg  and  Small  to  Scale 
large  object 

smal I  object 

3  Drawing  to  Scale    •  u 
grid 

scale  drawing 

4  Making  a  Scale  Model  of  a  Room 
H  room  plan  * 

blueprint 
house  plan 
scale  model 

5  Using  Scale  Models 
advantage 

integrated  circuit 
shopping  center 
space  station 

6  Inferring  Size  From  Scale  Models 
Cluster  2A-4    Models  of  Earth  and  Sky 

1  Spheres 
round       ,  . 
sphere 
shape  ' 

spherical 
globe 

North  Pole 
South  Pole 
ball 
plate 

2  Sphere  Throwing 
circle 
largest 
smallest 

3  Spheres  and  Maps 
map 

flat  map 
stretched^ 
torn,  map 
globe 
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Lesson   '  Title  and  Key  Signs 

Cluster  2A-4  (cont) 

4  Solar  System  Model 

planet 
Mercury 
Venus 
Earth 
Mars 
Jupiter 
Saturn 
Uranus 
Neptune 
Pluto 

meter  \ 

centimeter 

scale 

solar,  system 

5.  Space  Models 

Cluster  2B-1    Models  of  Interaction 
0* 

1  Exploring  Evidence  of  Interaction^ 

system 

evidence  of  interaction 


3 


Hidden  Interactions 
food  dye 
red 

yellow 

green 

blue 


A  Model  of  Interaction 

coins 

property 

balls 

fruits  ' 


A  Scoot  System 
hidden  interaction 
draw  the  system 
scoot  system 
hidden 

cover  (  oi^pox  ) 
shoebox  V~  ^ 

Make  Your  Own  Scoot  System 
rectangle 

SlMLt^ 

cardboard  box 

marbiV 


Lesson     Title  and  Key  Sign's 

'6  Selecting  Models  of  Systems 

Cluster  2B-2    Models  of  Past  and  Present 
^  -  . 

1  Dinosaurs 
inference 
paleontologist 
fossil 

fossilized  bones 

skeleton 

model 


Using  Clues 
system 
inference 
interact 

Clues  From  the  Past 

archeologist 

carving 

pyramid 

tools 

Models  of  the  Past 

one  rope 

a  brandi  ng  i  ron 

a  wagon  wheel 

some  bones 

auto  tire 

inference 

evidence 

observations 

model  - 

objects 

Time  Capsules 

a  time  capsule 
a  baseba 1 1  bat 
a  I  ien 

a  long  playing  record 
a  scarf 

Models  of  the  Present 


Cluster  2B-3    Simulation  Models 

1  Learning  From  Models  and 

Games  as  Simulation  Models 

simulation 
simulation  model 
board  game 
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Lesson  Title  and  Key  Siflns 
Cluster  2B-3  (cont) 

2^  Litterbufi  - 

Penalty  card 
reward  card 
r    4        I itterbug  game  y 
players  * 
play  money 

anti-littering 
environment 
real-lif^ 
littering 


A  Simulation  Mocfel 

magazine 

cone 

test 

Models  Everywhere 
checkers 
pieces 
stimulate 


Lesson      Title  and  Key  Signs 

** ' 

3  '    Weather  Map  Models 

front 

cpld  front 
warm  front 
Montreal 
Albany 
New  York 
Boston 

K  Your  Weather  Predictions 

weather  chart  P 
j    weather  prediction 
temperature 
direction 
warmer  j 
cooler 
-  wind  I 
cloud  cover 
i;ecoj 


5 


Predicting  From  Weather  Map 
ModWls     :  ~ 


Cluster  2C-1    Predicting  From  Models 


Weather  Symbols 
weather 
a    weather  jpap 

weather  symbol 

predict 

model 

Recording  Your  Own  Weather 
record  * 
temperature 
wind  speed 

wind  direction 
prediction 
cloud  cover* 
actual  weather 

weather  chart 
West 

East 

South 

North 

*  Southwest 

Northeast 

Northwest 

Southeast 


Cluster  2<j-2 


Models  of  Human  Communi- 
cation 


Reaction  Time 

internal  communication  system 

message 

catch  the  card 

a  communication  system  model 

prediction 

model 

reaction  time 

MjMturing  Reaction  Time 
reHEtion  timer*  "~       " j 

one-hundreth  of  a  second 
test 
trial 

30  cm  ruler 
graph  paper 


ERJC 


225 


90S 


Lesson      Title  and  Key  Signs 
Cluster  2C-2  (cont) 

3  Left  or  Right? 
* chart 

which  hand  is  faster 

4  Right  and  Left  Brain 
class  average 
communicate 

infer 
brain 

Sharon's  results 

Coleman' s  results 

internal  communication  system 

model 
left  brain 
right  brain 

5  A  Final  Look  at  Reaction  Time 

Cluster  2C-3    Models  of  Earthquakes  and 
Volcanoes  

1  A  Model  of  the  Earth 
fault 

erupt 

earthquake 
volcanoes 

2  An  Earthquake  Prediction  Model 
earth-quake  prediction  table 
longitude 

latitude 

Is  there'  an  earthquake  pattern? 
What  must  the  earth's  crust 

be  like? 
locating  earthquakes  map 
earth's  crust 
pattern 

3  Volcanoes  and  Earthquakes 


making  a  model 
connecting 

volcanoes  and  earthquakes 

volcano 

earthquake 

*  Detecting  Earthquakes 
million 
intensity 

earthquake  magnitude 


Lesson     Title  and  Key  Signs 

4  (cont)  seismograph 

Richter  Scale 

Modified  Mercalli  Scale 

5  Predicting  With  Models 
faulty  *~ 
earthquake 

volcano       *  <*' 
predict  \ 

Cluster  3A-1    Inferring  From  Models 

1  A  Secret  Object 
ob j  ect 

system 
interaction 
inference 
' infer 
model 
properties 
size  and  shape 

2  What's  Inside? 
Scoot  System 
cardboard 
marble- 
shoe  box 


Circuits  Puzzle 

interact 

aluminum  foil 

wired 

batteries 

circuit 

puzzle 

bulb 

model 

combination 
connection 
what  happens? 
draw  a  model 
aluminum  foil 
battery 
circuit  puzzle 

Puzzlqs  to  Solve 
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Lesson      Title  and  Key  Signs 

Cluster  3A-2    Models  for  Mixing  Systems 

1*  What  is  a  Mixture? 

this  is  a  mixture  % 
what  will  happen? 
what  will  the  properties  be? 
A  property 
mixture, 
predict 
combination 
materials 
mixing  system 
powder 

drink  powder 

2  <»The  Push  Model 

what  do  you  observe? 

push  model 

model 

mixing 

observe 

materials 

liquid  food  coloring 

support 

evidence 

cup 

3  Predicting  With  the  Push  Model 
*~  '  predicting 

foodcoloring 
height 
surface 
prediction 

4  Hot  and  Cold 
push  model 

what  do  you  think  would  happen? 

what  do  you  observe? 

liquid 

temperature 

difference 

evidence 


fair 

immediately 
compare 

heated  food  coloring 
cool  food  coloring 


Lesson      Title  and  Key  Signs 


Large,  and  Small 

what  do  you  predict? 

dissolve 

candy 

crush 


fair 
solid 

observation 
whole  candy 
crushed  candy 

The  Shake  ftodel 

shake  model 

what  hapnens? 

material 

mix 

label 

salt 

container  . 
medicine  d'^-op^^T* 
different 
interpret 
Results 
-.  2* 

salt 


7  More  Models 

sticky  model 
small  particle  model 
successful 

mixing  model  * 

developed 

unstick 

.movement 

material 

rate 

Cluster  3A-3    Models  of  Mixing  and' 
Unmixing  "  ' 

1        •      How  Do  Solids  Mix  With  Liquids? 
what  happens? 
small  particle  model 
push  model 
shake  model 
stick?  model 
models 
mixing 
interaction 
coffee  stirrer 
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Lesson     Title  agd  Key  Signs 
Cluster  3A-3  (cont) 

1  (cont)  estimate 

observations 
evidence 
%    solid  .  4 

liquid  , 
fruit  drink  powder 

2  Slow  Motion  Mixing 
model  .  t 
system 
interaction 

,  gelatin 

food  coloring  ^ 
observation 
plastic  wrap 
surface 

evidence      *' ,  >, 

predict 

eye  dropper 

3  Unmixing  Mixtures 
mixture 

unmix 
liquid 
material 
common 

paper  towel    *  • 
cone  .  r 

ink  . 

<•  * 

4  Mixing  Paint 

f  what  model  is  best  here? 
pallette 
interaction 
tube 
mixing 
paint 
concrete 
artist 
(  •  paint 

5  .  The  Amazing  Cotton  Ball 

what  interacts  w±th~the  water? 
cotton  ball 
alcohol 
evidence 
observe 
effect 
fair 

experiment 


Lesson     Title  and  Key  Signs 

Cluster  3B-1    What  is  the  Small  Particle 
Model? 

1  How  Did  the  Solid  Get  One? 
watch  closely 

,       '     small  particle  model 
which  are  bigger* 
What  do  you  observe? 
interaction 
magnifier 
matter 
particle 

teabag  i 

2  Becoming  A  Mixing  Model 
mixing  model 
interaction 

model 
papen  wad 

3  Space Vin  Matter 

particle\ 
alcohol  1 
air  bubble 
investigation 
medicine  dropper 
,     .  food  coloring 
alcohol 

4  What  Will  rfix  Faster? 
which  mixes  faster 
predict 

J 

observation 

5  Temperature  and  Dissolving 
what  happens? 

dissolve 
predict 
fair  test 
evidence 

6  W^ich  is  in  Hot  Water? 


Cluster  3B-2    Heat  Affects  Matter 

1  Heating  and  Cooling  a  Liquid 

small  particle  model  ' 
t  is  the  temperature? 


228 


911 


Lesson  .  Title  and  Key  Signs 
Cluster  3B-2  (cont) 

1  (cont)  what  happens? 

thermometer 

2  Warming  Air 

what  happens  as  the  air 

becomes  warm? 
matter 
evidence 
investigation 
particle 


3  Bridges  and  Trafcks 
expansion 
contraction 
expansion  joint 

4  Expansion  and  Contraction 
Cluster  3B-3    Solids »  Liquids,  and  Gases 


Properties  of  Gases 

what  happens? 

is  your*  bag  half  full?  # 

is  there  any  part  of  the  ba 

that  has  no  air  in  it? 
small  particle  model 
how  do  you  know  you  have 
something  in  the  bag? 
how  much  is  in  your  bag? 
is  your  bag  full? 
properties 
evaporate 
^rallution 
tiowe  pump 
small  plastic  bag 
perfume 

Melt  Ice  Race 

small  particle  model  * 

i 

Liquid  to  Gas'  to  Liquid 

changes  of  phase 

gas 

solid 

liquid 

wafer  vapor 


Lesson     Title  and  Key  Signs 

4  Evaporation  and  Temperature 
energy  giver 

energy  receiver 
, evaporation 

5  How  Does  Popcorn  Pop? 
popcorn 

popper 
cooking  oil 

Cluster  3B-4    Surface  Properties 

1  Heating  Water 

small  particle  model 

property 

diameter 

prediction 

particle 

waxed  paper 
•  taedicine  droppers 

'  soapy  water 

/  plain  water 

t 

f  ■ 

£  Water  Surface  and  Paper  Clips 

/  magnifier 

|3  Did  Your  Finger  Get  Wet? 

'  *      talcum  powder 

'4  Measuring  the  Grabbiness  of  Water 

surface  tension 
grabbiness 
force  measurer 


5  Know  the  Surface 

water  strider 

Cluster  3C-1    Liquids  and  Gases  Flow 

1  Mixing  Hot  and  Cold  Liquids 

small  particle  model 
pred iction 
particle 

medicine  dropper 
food  coloring 
vial 
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Lesson      Title  and  Key  Signs 
Cluster  3C-1  (cont) 

2  *     Convection  Currents 

convection  current 
heat  energy 
aluminum  foil 

3  Liquid  Layers  in  Soda  Straws 


Evaporation  and  Condensation 

evaporation 

condensation 

energy  receiver 

energy  giver 

phases 

matter 

The  Water  Cycle 

whexe  does  rain  come  from? 

evaporate 

what  are  the  sources  of  water 

in  the  air? 
what  is  the  heat  source  for 
the  evaporation  of  water? 
simulation  model 
system 

Rain    ,  . 
altitude 

Motion  of  Matter  - 
water  cycle 


Cluster  3C-2    Gases  Interaction  With 
Liquids 

1  Gases  Mixing  With  Liquids 

*    small  particle  model 
interactions 
carbon  dioxide 
indicator 
chemical 
solution 
colorless 
soda  water 
seltzer 
BTB 


Lesson     Title  and  Key  Signs 

1  (cont)  soda  water 

seltzer  tablet 
plastic  straw 


2 
3 


Your  Experiences  With  Soda  Water 

BTB  and  Carbon  Dioxide 
carbon  dioxide 
BTB  solution 
interact 
fair  test 

Limewater  and  Carbon  Dioxide 

indicator 

lime  water 

interaction 


5  What  Can  Get  Out  of  a  Plastic  Bag? 
airtight 

water  tight  ^ 
plastic  bag 

6  Gas  Interactions 
infer 

Cluster  3C-3    Scientists  and  Models 

1  Aristotle  and  Galileo 
thermometer 

2  Testing  Aristotles's  Model  of 
Palling  Objects 
Aristotle's  model 

fair  test 

3  Predicting  Earthquakes 
earthquake 
predj^cpion 

San  Andreas  fault 
seismograph 
computer  \ 

4  Life  Prom  Life 
Van  Helmont 
Redi 

model 
latfvae 

5  Testing  Models 
mosquito 
malaria 

falling  objects 
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Lesson   :  Title  and  Key  Signs 

Cluster  3C-3  (cont) 

5  (cont}[  model 

;  astronaut 
Apollo  15 
moon 

-  earth 
disease 

I  microscope 
organism 

Clu8  ter ' 4 A-l  Ecosystems 

1  0  What**  is  an  Ecosystem? 

ecosystem 
system  ^ 
environment 
.':  mental  models 
Z  interact 

2  Making  Model  Ecosystems  • 
insert  populations 
organisms 

ants  ^ 
*       r  grasshoppers 
K\  beetles 
soil 
wood 

microscope 
t  microorganisms 

-  factors 

-  populations 

-  terrariums 

3  *  'Decomposers 
)  decomposers 

t  rotting  leaves 
rotting  wood     ,  ,  si* 
?  «*    mold  v 
•  fungi    j  '  J 

.  .  decomposing  terrariums 


4  Ecosystems  in  Space 

outer  space 
"  spaceship 
closfed  ecosystem 
recycle 
Earth 
consumed 
washes 


Lesson     Title  and  Key  Signs 

5  ^Making  a  Closed  Ecosystem 

aquatic  system 
-  crickets  ,  ' 

isopods        '  * 
guppies  •  ' 

6  ,       *   A  Nearby  Ecosystem 

Cluster  4A-2    Interactions-  in  Ecosystems 

1  *        Everything  Connects  * 
*  interactions 

connects 

forest  ecosystem 
air 

soil  /  ' 

<  worms  -  z  ' 

tree 
bird 
robin 

energy  transfer 

2  Matter  Cycles  Through  an 
Ecosystem 

cycles 

transferred 

snail 

carbon  dioxide 

oxygen 

minerals 

3  Where  Do  You  Get  All  Your  Energy? 
solar  energy 

heat 

sunlight 

fuels 

coal 

oil 


natural  gas 
firewood 


< 


i 

Other,  Interactions 
interactions 
**  pollen 
nectar 
reproduce 
fungus  infections 
cleaners 


t 
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Lesson      Title  and  Key  Signs 

Cluster  4A-2  (cont) 

5  You  Cannot  Do  Just  One  Thing 

Arizona 
produce 

first-order  consumers 

deer 

mice 

rabbits 

chipmunks 

preyed  on 

second-order  consumer  st 

lions 

coyotes 

populations 


6 


Is  a  Zoo  An  Ecosysteifi? 


Cluster  4A-3    People  Change  the  Face 
of  the  Earth 

1  Organisms  Change  Ecosystems 
organisms 

ecosystems 

beavers 

dams 

meadows 

ponds 

marshes 

ducks 

fish 

North  America 

Egypt 

2  Some  Effects  of  Farming 
farming  * 
prehistoric  people 
"face  of  the  earth" 
natural  ectfsystems 
woods 

grasslands 
landscapes 
fertilizers 

3  Burning  Down  the  Woods 
burn 

forest  fire 
primitive  tribes 
meadow 
pasture 
prairies  . 


Lesson      Title  and  Key  Signs 

3  (cont)  graze 

bulldozers 

4  The  Effects  of  Livestock  x 
livestock 

hunt 

raising  herds  of  animals 
•  fenced-in  pastures 
sheep 

grass  f 
overgrazing 

5  Overfishing 
New  England 
Canada 
fishermen 
bluefin  tuna 
Portuguese 
sperm  whaled 
sea  turtles 
overfishing- 
prey 

endangered  species 

6  Environmental  Impact  Studies 
environmental  impact  study 
Aswan  Dam 

Nile  River 

mud  * 

snails 

farmlands 

minerals 

predict 

ocean 

hotel 

7  Effects  of  People 

Cluster  4B-1  Conserving  Resources 

1  We  Cannot  Make  or  Destroy  Matter 

to  make- 
Qreate 
destroy 
matter 
copper  ore 
copper  metal 
metals 

conservation 
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Lesson  Title  and  Key  Signs 
Cluster  4-B1  (cont)  • 

2  Kinds  of  -Resources 
resources 
recycled 
polluted 
renewable 
non-renewable 

3  Recycling  Water 
recycling 

^      water  cycle 
rain  water 


4 


Why  Conserve  Resources? 
conserve 

*  oil 

copper  v 
plastic 
create 
ecosystems 


5  .    How  Can  We  Conserve?- 

electric 
non-returnable 
conservation  ' 

6  Managing  With  Less 
managing 
commuters 

7  Resources 

Cluster  4B-2    Everything  Goes  Someplace 

1  Nothing  is  Ever  Really  Lost 

matter 
destroyed 
disposing 
waste  matter 
dumps 

trash  heaps 
pollution  ' 


Water  Pollution 

water  pollution 

sewage 

poisonous 

decomposers 

oxygen 


Les^oiL^   Title  and- Key  Signs 

3  Air  Pollution 
air  pollution 
dust 

pollen 

car  exhaust 

Dust-E-Cubes 

4  Managing-Town  Dumps 
garbage 

^ landscape '  \ 
trash 

sanitary  landfill 
compost,  pile 

5  What  Should  We  Do  About 
'  Throwaways 

throwaways 
drink  containers 
ballpoint  pens 
portable  radios 

6  Trash  Cans 

Cluster  4B-3    Our  Part  In  the  Pollution 
Problem 

1  We  All  Cause  Pollution 
pollution  j 
waste 

eftyironment 
transportation 

2  ,  Classroom  Waste 

3  Pollution  Can  Be  Reduced 
reduced 

devices 
smokestack 
£  soot 

personal 

*  f  We  Are  All  Affected  by  Pollution 

affects 
health 
breathe 
coughing 
sneezing 
vlung  disease  ■ 
poisonous 
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,  Lesson     Title  and  Key  Signa 
Cluster  4B-3  (cont) 


Watch  Out  For  Yourself 
polluted 

somewhat  polluted 
badly  polluted 


6  Clean  add  Dirty 

* 

Cluster  4C-1    Using  Electricity 

1  Electricity  in  the  Classroom 
.electricity 

energy 

convenient  K 

transform 

electric  energy 

watt-hours 

60  watt  bulb 

2  *  -Electric  Use  at  Home 

3  Reading  Your  Meter 
meter 

• 

electric  meter 

kilowatt  hours 

kilowatt 

watt 

dials 

metered  amount 

4  Conserving  Electricity 
conserving  ( 
aluminum  industry 

5  Using  and  Saving  Watts  > 

Cluster  4C~2    Energy  Sources  and  Problems 

1  You  Use  Energy 

electric  energy 
coal  furnaces 
gas  furnaces* 
gas  stoves 

oil  hot  water  heaters 
gas  ' 
energy  source  * 
personal  energy  use 
observed  energy  use  ' 


Lesson      Title  and  Key  Signs 

*  7 

2  Fuel  Consumption 

fuel  consumption  % 
odometers 
gallon  per  mile 
liters  pqr  Kilometer 

3  Big  Enqjgy  Supplies 
energy  suppliers 
oil 

coal 

geo thermal 

solar 

nuclear 

generators  » 
transformed 
ecosystems  « 

4  Environmental  Costs 
environmental  costs 
fcoal  mining'^  \ 
coal  piles  . 
strip  mines 

black  lung  disease 
polluting 

5  More  Energy  With  Less  Damage 
damage 

sunlight 
wind  * 
,      solar  heaters 
windmill 
wind  energy 
convenience 
muscle  power 
solar  meters 

6  Making  A  Model  Solar  Heater 


solar  heater 
styrofoat£box 
thermometer 
dark  plastic 
maze 

.air  flow 

Supplies  and  Costs 
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Wesson      Title  and  Key  Sigps 


Cluster  4C-3    Making  Choices 

1  Predicting  the  Future 
predict  the  future 
predictors  * 
conserve  resources 
natural  ecosystems 
pollution 
recycling 

2  Contradictions  * 

*  contradictions 

conveniently 

traffic  Jams 
privacy  ' 

*  fumes 

bill  boards 
behavior  1 

y 

3  What  is  Really  Important? 
make  choices 

health 

medical  c^re 
environment 
s  personal 

4  "Making  Things  Worse  or  Better 

survival  _ 
satisfied 


1  , 
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Introduction 


•   Many  teachers  and  administrators  have  long  been  concerned  with  the  lack 
of  appropriate  science  materials  and  aids  for  teaching  hearing  impaired  youth. 
This  disadvantage  is  most  critical  for  the  middle  childhood  aged  student  in 
special  hearing  impaired  classrooms  or  joined  with  their  hearing  peers  in 
-regular  classrooms.    Many  students  havQ  been  denied  adequate  access  to  science 
as  a  discipline  because  Kt  was  too  difficult  or  because  ways  to  present  It  to 
hearing  Impaired  youth  beyond  traditional  methods  could  not  be  envisioned. 

To  meet  this  concern  the  Science  f or  „the  Hearing  Impaired  (SFHI)  project 
was  proposed.  *  Its  primary  aim  was  to  make  available,  for  the  first  time,  a 
complete  sequenced  science  program  for  the  hearing  impaired  which  would  foster 
the  development  of  abilities  and  attitudes  in  the  sciences  in  hearing  impaired 
youths  at  this  critical  age. 

This  volume  represents  two  years  of  planning,  development,  classroom 
testing,  evaluating,  and  rewriting  to  produce  a  scjence  program  effective  for 
hearing  Impaired  middle  childhood  youths.    To  datej  the  success  of  these 
materials  with  teachers  and  students  has  been  assuring  ^The  SFHI  introductory 
guide  which  describes  the  program  materials,  teaching  strategies  and  use  of 
program  components,  along  with  the  Individual  program  teacherTs  guides  pre- 
sents all  essential  information  needed  for  maximizing  learning  for  this 
special  pop u I  at .1  on  of  youth. 
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Level  7    Unit  1    Looking  at  Life 
Chapter  1    Thinking  About  the  World 
Observing  the  World- 


i  1 M 


SECTION  OUTLINE: 


Page 

Section  Number 

Lesson  Title 

Teaching  Time 

1.0*  . 

Jnt roduction 

35-40  min. 

T-20 

I.J 

What  is  Observation? 

45-50  mi  n . 

T-20 

1.2 

Your  Eyes  Can  Fool  You 

45-50  min. 

% 

NOTE: 

*This  section  has  been  added  and  does  not"  appear  in  • 

 4.  



fhe  text. 

SECTION:     1.0    Observing  the  World 
Introduction  (35-40  min.) 

PURPOSE:    To  introduce  the  students  to  optical  illusions. 

ADVANCE  PREPARATION:    Materials  -a  variety  of  optical  il- 
lusions different  from  1.2 
-materials  for  several' 
magic  tricks 

TEACHING  SUGGESTIONS: 

!.    Begin  the  class  by  showing  the  students  soma  magic 
tricks  (optical  Illusions).    Discuss  their  reactions 
to  the  tricks.    Ask  them  how  they  were  done.  Tell 
them  that  magic  tricks  are  illusions. 


Language  Cards/Key  Signs 

an  optical   i I lusion 

a  magician 

a  pattern 

to:trust 

to  gaze 

Identification  Cards 
an  optical  i I lusign 


2/ 


Pass  out  the  optical  illusions.  Have  the  students  look  at  each  one  carefully. 
When  all  of  th^  students  have  looked  at  them,  discuss  each  illusion.  Ask  what 
they  see,  and,$iscuss  their  reactions  to  the  illusions.    Tell  the  students  that 


these  are  ca  I  ifea  optica  I  JJ/J  usi  ons 
term  means. 


Sh^w  the  .language  Card. 


Explain  what  the 


Have  the'students  read  the  Introduction  to  Chapter  1.    To  start  with,  the 
students  should  read  only  the  f\rsT  two  paragraphs.    Discuss  what  they  have 
read,  relating  it- to  the  previous  events. 

Have  students  take  turns  reading  the  directions  f or  ;the  next  experiment.  Hold 
up  the  language  card  and  explain  any  new  vocabulary  words.    Have  the  students 
perform  the  experiment.    Discuss  what  they  saw. 

Have  the  students  read  the  I ast^ paragraph  on  page  3.    Discuss  it  with  them. 

Review  a  I  I  of  the  new  terms  for  this  lesson.    Ask  the  students  if  they  can 
trust  their  sense  of  sight. 


5. 
6. 
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SECTION:    1.1    Observing  the  World 

Page  T-20/S-4   What  Is  Observation? 


(45r50  mln.) 


PREREQUISITES:    To  be  able  to  list  the  five  senses. 

t 

ADVANCE  PREPARATION:  f 
Background  Information:    Observation  Is  defined  as 
noticing  or  paying  close  attention  to  surroundings 
„  through  all  the  senses,  not  just  the  eyes.    At  any  time, 
you  pay  attention  to  only  a  very  small  amount  of  the' 
Information  coding  to  your  brain  from  your  senses. 
Like  all  ski  1 1 s,  observation  skills  can  be  improved 
with  practice.  '  -  . 


Language  Cards/Key  Signs 

the  five  senses 

to  observe  . 

an  observation 

to  notice 

to  witness 

a  sense 


Materials  -worksheet  with  questions  as  on  page  5  (Vou  may  wish  to  change  some 
of  these  questions.    They  should  be  about  school -related  topics.) 

TEACH  I NG  SUGGESTIONS: 

1.    Demonstration.'  Do  this  exercise  before  beginning  the  section.     It  is  sure  to 
generate  involvement  and  enthusiasm.    Stage, an  "Incident"  in  class  by  arranging 
to  have  someone  burst  into  the  room  unannounced,  grab  an  object  you  have  left 
on  a  table,  and  run  out  of  the  room.    After  the  dust  settles,  tell  the  class 
that  they  have  been  "eyewitnesses'-1  to  an  incident  that  you  have  arranged  for 
their  benefit.    You  can  then  play  the  role  of  police  officer  or  detective. 
Ask  the  students  to  describe  as  much  as  they  can  about  the  incident.    What  did 
the  "thief"  look  like?    What  clothes  was  the  "thief"  wearing?    What  was  the  dbject 
stolen  and  what  did  ifMtfok  like?* 

This  exercise  may  result  in  heated  discussion  since  "eyewitnesses"  who  saw  the 
same  thing  will  differ  greatly  in  what  they  perceive.     If  possible,  have  your 
actor  return  to  the  roofyafter  some  discussion  so  the  students  can  check  their 
observations. 


2.    Give  the  students 
thing  but  the  pac 


he  worksheet.  Have  them  fill  it  out  without  looking  at  any- 
r.    Discuss  their  answers. 


3.  Have  the  studentW^ad  through  the  text,  beginning  with  the  section  on  Sherlock 
HoJmes.    Then  have  th^i  read  through  and  discuss  the  information  on  observation 
and  the  five  senses.    ft§ye  them^Jo  the  activity  on  page  5  with  the  picture. 
Discuss  the  variety  of  arawers. 

4.  Have  them  read  the  first  paragraph  on  page  6. 

5.  Review  all  vocabulary  used  in  the  lesson. 

************************* ****** ******************************************************* 


SECTION:     1.2    Observing  the  World  "  " ""~ 

Page  T-20/S-6    Your  Eyes  Can  Fool  You  (45-50  min.) 

a  PREREQUISITES:    To  accurately  measure  lines. 

ADVANCE  PREPARATION: 

Background  Information:    To  be  a  good'observer  you  have 
to  be  aware  that  your  senses  do  not  always  provide  you 
'With  an  exact  reproduction  of  your  environment.  Exam- 
ples are  given  in  this  section  to  show  that  what  you 


Language  Cards/Key  S 1 0ns 
an  optical  I  I  I  us  ion 
to  measure     to  focus 
to  overlap 


perceive  is  a  result  of  the  Interaction  of  your  senses  and  your  brain. 
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Materials  -rulers 

'  „    -copy  the  figures  on  page  7  without  the  questions 

TEACHING  SUGGESTIONS: 

1.  Pass  out  the  worksheet  of  the  illusions.  Have  the  students  look  at  each  illu- 
sion. Ask  them  what  they  are  seeing.  Ask  them  how  they  could  prove  that  they 
are  correct.    Encourage  them  to  develop  the  Idea  of  measurement,    h  ' 

2.  Since  this  exercise  requires  measurement,  if  the  students  need  review,  they  can 
go  to  Appendix  A,  before  the  actual  measurement  is  done. 

3.  Have  the  students  read  page  6  and  discuss  the  information.  Review  the  vocabu- 
lary of  an' optical  illusjon,  and  the  senses. 

4.  Have  the  students  look  at  Figure  1.3.     If  they  have  not  done  the  actual  measuring/ 
have  them  do  it  now.    Then  have  them  discuss  the  answers  to  the  questions  on  the 
Figurd. 

5.  Have  the  students  read  aloud  the  directions  for  the  next  experiment .( i ast  para- 
graph, first  column,  page  8).    Then  have  them^erform  the  experiment.  Check 
their  accuracy  in  placement  of  theiV  fingers*".    Make'sure  that  aii  students  see 
the  illusion*    Explain  to  the  students  why  they  see  this  (first  and  second 

-  paragraph,  second  column,  page  8), 

6*.    Go  on  to  diicuss  Figures  1-5,  106,  and  '1-7.    Explain  the  ideas  stated  in  the  text. 
The  students  need  not  read  this  .part.  .With  each  figure,^  let  the  students  look 
at  the  figures  and  discuss  it  before  you  tell  them  what  is  happening.    See  if  the 
students  can  make  their  own  conclusions  about  the  illusjons. 

7.  To  conclude  the  lesson,  discuss  the  highlights.    Ask  the  students  what  observa- 
tion island  how  we  can  see  things  incorrectly. 

8.  Have ^the  students  answer  the  Checkpoi nts' on  a  piece  of  paper.,  Discuss  their 
answers.    Be  sure  that  each  student  comprehends  the  concepts  of  these  first 
few  sections. 

9.  Answers  to  Checkpoints  (page  11): 

1.  Sight,  hearing,  taste,  touch,  and  smell.    Answers  will  vary. 

2.  l-n  an  optical  illusion,  two  lines  can  look  as  if  they  are  different  lengths 
even  though  measurements  show  them  to  be  the.  same.    A  picture  that  seems 

to  show,  "hills"  viewed  fr;om  one  direction  shows  "valleys"  when  viewed  from 

the  opposite  direction.    Pictures  such  as  those  in  Figure  1.7  show  that  you 

can  see  one  picture  in  two  ways,  but  you  can  see  it  only  one  way  At  a  time. 
****************************************** *********^^ 


SECT  ION "OUTLINE: 


Letfel  7  (Mi-  1  Looking  at-  Life 
fepter  f  Thinking  AboutVhe  Vforld 
The  Effect  of  Past  Experience 


V; 


Page 

Section  Number 

Lesson  Title 

* 

Teaching  Time 

e 

T-21 

1.3 

Experience,  frvfluences  What  You  See 

«    45-50  mln. 

T-21 

1.4 

Your  Memory  Stores  Information 

35-40  mln. 

T-23 

1.5 

You  Make  Inrfeh^nces  Based  on'  Your 

40-45  mln. 

Experience 

SECTION: 


1 .3   The  -Effect  of  Past  Experiences 

Page.  T-21/S-11  -Experience  Influences  What  You  See  (45-50  mln.) 


Language;  Car  els/ Key  Signs 
to  recognize  a  pattern 
shapes 

past  experience 
Identification  Cards 


^ADVANCE  PREPARATION:    Materials  -  Have  sentences/poem  In 

French,  German,  Spanis.h 
•  ,  -      on  a  transparency  or 
large  sheet  of  paper. 
Also  have  one  poem 
In  Engl Ish. 

TEACHING  SUGGESTIONS: 

1.  The  selection  of  Russian  shown  In  Figure  1-8  Is  from  a  poem  by  Aleksandr  Sergeyeylch 
Pushkin  entltled^Autumn.    A  translation  follows. 

Autumn 

October  has  arrived  -  already  the  grove  Is  shaking 
The*  last  leaves'from  Its  naked  branches.  ; 
Autumn  has  breathed  Its  chilly  breath,  the  road  Is 
freezing, 

The  water  still  runs  babbling  In  tbe  mill  stream, 
But  on  the  pond  the  ice  has  already  hardened;  my 

neighbor  hurries 
Into  the  distant  fields  on  his  hunt, 
And 'the  winter  crops  suffer  from  the  frenzied  sport, 
And  the  barking  of  the  dogs  stirs  the  sleeping  forest. 

'  ?  '     '  *    '  4  ... 

2.  %Show  the  students  the  various  poems  In  different  languages.    Ask  them  to  read  them 
to  you.    When  they  cannot,  ask  them  why' they  cannot. 

3.  Discuss  the  poem  on  page  11.    Again  ask  why  they  cannot  read  this.    Explain  that 
past  experience  has  a  lot  to  do  with  what  we  can  understand.    Use  the  language 
cards  when  you  discuss  the  terms. 
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4.  Have  the  students  read  through  the  information  on  page  J1.     If  the  students  are 
interested,  read  them  the  translation  of  the. poem. 

5.  Discuss  figures  9A  and  9B,  asking  the  students  the  questions  from  page  12.  Do- 
the  same  with  figures  10  and  11.    Discuss  their  answers. to  the  questions. 

**************^*************^ 

SECTION:    1.4    The  Effect  of  Past  Experiences   "  .  : 

Page  T-21/S-12    Your  Memory  Stores  Information  (35-40  min.) 


ADVANCE  PREPARATION:    Materials  -  copy  chart  from  figure 

1-12  on  transparency  and 
ditto 

-  choose  letters  to  be  used 
i n  experiment 

-  2  copies  for  each  student 

Background  Information  -  See  teachers  manual.  Memory 
h'as  two  separate  components  -  storage  and^call.  You 
may  have  many  memories  stored  that  you  caanot  recall. 
Almost  everyone  has  at  some  time  tried  to  remember  something  and  had  it  Mon  the  tip 
•  of  my  tongue."  Hours  or  even  days  after  you  have  given  up  trying  to  remember  some- 
thing, it  will  suddenly  flash  into  your  mind. 

TEAGfKgfS  SUGGESTIONS: 

1.  Begin  the  lesson  by  having  the  student^  read  the  experiment  on  page  15.  (Starting 
under  the  line  and  continuing  to  page  16.)  Read  a  section  and  then  do  the  experi- 
ment, then  go  on  to  the  next  section. 

2.  Distribute  paper  and  pencils.    Review  the  instructions  for  the  first  part  of  the 
aotivity  with  the  clasS.    Read  a  three-letter  sequence  aloud.    Avoid  sequences 
like  XYZ  or  FBI  that  would  be  easy  to  remember.    Students  should  sit  quietly, for 
30  seconds  and  then  write  down  the  three  letters.    Record  on  the  chalkboard  the 
total  number  of  students  who  correctly  remember  the  sequence.    The  number  of  cor- 
rect responses  should  be  very  high. 

3.  Choose  a  different  three- letter  .sequence  for  the  next  trial.    After^you  say  the 
letters,  students  should  count  aloud  as  instructed  \r\  the  text  during  the  30-second 
waiting  period,    fhi^  is  done  to  preoccjjpy  their  min\s  £o  they  cannot  practice 

the  three- letter  sequence.    After  30  second  have  elated,  ask  students  to  write 
down  the  three  letters.    Again,  record  the  number  of  correct  responses.  This 
activity  demfrnstrates  that  for  irtformation  to  get  into  the  short-term  memory,  it 
must  be  practiced  or  repeated  fn  the  brain. 

4*    For  the  -second  part  of  the  activity,  pass  out  the  ditto  with  figures  1-12.  Read 
aloud  thts  list  of  12  random  letters:  ACW*YASUSO$VT.    Read  at  a  rate  of 
letter  per  second.    When  you  are  finished,  students  should  write  as  many  letters  as 
they  can  remem6er  in  the  chart.     It  is  important  that  they  try  to  put  something  in 
every  space  fn  the  chart  whether  ft  is  correct  or  not.    Now  repeat  the  letters.  By 
a  show  of  hands,  determine  how  many  students  remembered  each  letter  correctly.  Re- 
cord the  numbers  on  the  chart  you  drew  on  the  chalkboard.    At  the  completion  of  this 
experiment,  collect  all  student  >ap6rs ,  and  remove  the  chart. 

« 


Language  Cards/Key  Signs 

to  remember 

memory 

long  term  memory 
i  nformation 

Identi  f ication  Cards 


9HD 


5. 


i 

When  the  experiment  h§s  been  completed,  go  back  to  the  beginning  of  this  section. 
Have  the  students  read  the  Information  and  discuss  the  questions. 


6.    Write  the  terms  short  term  memory  and  long  term  memory  on  ths  board.    Ask  the  stu- 
dents If  they  can  define  them.    Discuss  their  meaning  in  relation  to  the  experi- 
ments done.    Tell  the  students  that  at  the  end  of  the  class,  you  will  be  testing 
their  memory  again. 

7-.    At  the  end  of  the  class,  pass  out  another  copy  of  figure  f-12.    Ask  the  students  to 

*  again  fill  In  the  letters  as  they  did  before.    Compare  the  results  to  the  other 

term  memory  experiment.    Discuss  the  results,  and  the  time  factors  Involved. 
*********** ********************************************** ****************************** 


1 .5  The  Effect  of  Past  ExperTence 
Page  T-23/S-16    You  Make  Inferences  Based  on  Your  Experience  (4Q-45  min.) 


PREQUISITES:    To^make  Inferences  from  given  Information. 

ADVANCE  PREPARATION:    Materials  -  Create  a  story  similar  to 

the  one  on  page  16, 
using  an  incident  in 
your  school . 
-  Develop  Inference  ques- 
tions about  the  story. 


Language  Cards/Key,  Signs 

to  infer 

an  Inference 

experience 

Identification  Cards, 


TEACHING.  SUGGESTIONS: 
1 


2. 


3. 


6. 
7. 


ReaxJ  your  story  to  the  class,  one  time.    Then  ask.  the  questions  which  you  have 
developed.    Discuss  the  process  which  the  students  are  going  through  (inferring). 

Include  in  your  discussion,  the  fact  that  their  inferences  may  not  be  correct,  Add 
additional  information  to  the  story  to  make  them  incorrect.  Use  the  term  an  Infer- 
ence, and  use  the  language  cards  as  you  discuss  this  and  other  terms. 

Have  the  students  read  the  beginning  of  section  1-5.  Discuss  the  problem  with  the,  , 
glass  pitcher.  x 

Go  on  to  discuss  the  story  about  Anthony  and  Sally.    Have  one  student  read  the 
story  to  the  class.    Then  discuss  the  Information  contlaned  In  the  next  four 
paragraphs. 

t 

Read  the  last  paragraph  to  the  students.    Explain  each  point,  and  emphasize  that 
they  are  observing,  and  inferring,  and  that  they  can  change  these  inferences. 

Have  the  students  read  the  Highlights  section  themselves.    Then  discuss  each  point. 

Have  the  students  write  their  answers  to  thsXheckpol nts  on  paper.    Collect  their 
papers  for  grading  and  discuss  their  answers. 


8.    The  answers  to  these  questions  are  listed  her6:^ 

1.  Figure  1-10  (c)  would  probably  look  like  black  marks  on  a  white  background. 

2.  Remembering  a  phone  number  long  enough  to  use  It*    Accept  other  reasonable 
answers. 

3.  Sally  is  probably  three  to  five  years  old.    She  speaks  In  full  sentences  but  . 
she  makes  grammatical  errors  that  would  be  expected  of  a  preschool  child. 

4.  You  might  Infer  that  the  cat  ate  the  mouse.    The  statement  says  that  the  cat 

Is  hungry,  and  experience  tells  you  that  cats  catch  and  eat  mice. 
w^#######^^*t^^#***^***************************************************************** 
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Level  7    Unit  1    Looking  at  Life 
Chapter  1    Thinking  About  the  World 
Thinking  Scientifically^ 


SECTION  OUTLINE: 


Page 

Section  Number 

Leason  Title 

"  ; — r 

Teaching  Time  I 

T-23 

1.6 

Spience  Starts  with  Observation 

V 

40-45  min. 

T-23 

1.7 

Forming  a  Hypothesis  is  Next 

40-45  min. 

T-23 

1.8 

Hypotheses  Can  Be  Tested  by 

45-50  min/ 

Controlled  Experiments 

SECTION:     1.6    Thinking  Scientif ical ly  , 

Page  T-23/S-18    Science  Starts  with  Observation  (40-45  min, 


) 


ADVANCE  PREPARATION:  Materials 


-at,  least.  30  each  of  three 
different  colors  of  poker 
chips  or  squares  of  colored 
paper 

-pictures  of  scientific 
tool  s 


TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
a  scientist w 
to  test  inferences 
problem  solving 
to  record 
tools 

a  logical  way 


J 


1, 


3. 


4. 


Begin  the  lesson f by  telling  the  students  that  you  are  going  to  be  tno  different 
people.    Take  the  poker  chips  and  tell  them  that  the  problem  is  to  figure  out 
how  many  different  combinations  of, these  chips  £an  be  made.    Tell  them  this  is 
an  experiment  in  problem  solving.    Use  the  language  card. 

The  first  time,  solve  the  porblem  in  a  'hit  or  miss1  fashion,  not  in  any  logical 
sequence.    The  second  time,  do  it  in  a  logical  manner.    When  you  have  completed 
the  two  experiments,  ask  the  students  which  one  was  performed  by  a  'scientist1 
using  scientific  thinking.    Discuss  their  answers. 

Because  this  section  has  so  much,  information,  read  the  text  to  the  students  and 
discuss  each  concept  and  vocabulary  word  as  it  occurs. 


Before  discussing  Figure  15,  ask  the  students  to  list  other  tools  that  scien- 
tists use.    Make  a\list  on  ^the  board.    Show  the  pictures  which  you  have  collected 
of  different  tools".    Then  discuss  the  more  sophisticated  tools  in  the  Figure  on 
page  20 

**************************************************^ 


SECTION:    1.7    Thinking  Sclentlf leal Iv  '  * 

f^gcj^T-23/S-19    Forming  a  Hypothesis  Is  Next  (40-45  min.)- 

PREREQUISITES:    The^a  W  JJ  t  y_to_fonnu  I  ate  and  use  If...  then  statements. 

«*  < 

ADVANCE  PREPARATION:'   Materials  -npne' 
TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
a  hypothesis 
a  prediction 
an  experiment 
an  observation 


1.  Begin  the  lesson  by  explaining  the  first  paragraph  to 
the  students*    Then  read  the  example  about  the  school 
bus.     If  this  example  is  inappropriate  for  your  students7 
change  it  to  something  t^at  is  relevant  to  their  school  situation. 

2.  Then  write  the  following  on  the  board: 

V 

Thinking  Scientifically- 

Problem  Solving 

-Observation 

-Making  a  Hypothesis 

-Prediction 

-Experimentation 

-Recording  Results 

-Proving  or  disproving  hypothesis 

3.  Using  an  example  of  an  experiment  relevant  to  your  students,  talk  thraugh  this 
chart,  explaining  the  concepts  as  you  go  through  the  lists.*    Have  students 

^      give  real  examples  of  if-then  happenings,    (e.g.     if  it  isdoudy  -  then  it  may 
ra  i  n . ) 

4.  As  a  review  the  students  could  read  through  the  text  and  discuss  the  information 
again. 

5.  At  the  end  of  the  lesson,  have  a  few  students  explain  the  sequence  listed  on 
the  board  to  the'rest  of  the  class. 

*When  discussing  the  prediction  section,  have  the  students  use  1^e  If... then  format, 

for  stating  their  predictions.     If  the  students  have  difficulty  with  this,  have  - 

some  practicie  with  lf..fthen  statements  before  the  lessbn  begins*  as  Is  stated  in 

the  prerequisites. 
****************  ************** 

SECTION:    1.8    Thinking  Scientif ical ly  ( 

Page  T-23/S-2>    Hypotheses  Can  Be  Tested  By  Controlled  Experiments  (45-50  mi 
*  (45-50  mln.) 


ADVANCE  PREPARATION:    Materials  -four  plants  of  the  same 

size  and  ki nd 
-the  chart  from  previous 
lesson  on  paper  or  trans- 
parency 


Language  Cards/Key  Signs 

the  control  group 

the  experimental  group 

to  predict 

an  experiment 


TEACHING  SUGGESTIONS: 

1.    Display  the  plants  in  the  front  of  the  classroom.    Ask  the  students  to  think  of- 


ERIC 
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sape  hypothesis  about  the  plants  and  plant  growth.    Write  the  different  idea^g 
on  the  board.    Have  the  students  choose  one  hypothesis. 

2.  Display  the  chart  of  scientific  thinking.    Have  the  students  discuss, making  ob- 
servations of  plants  and  the  hypotheses  that  they  have  made. 

3.  Have  the  students  discuss  posshble  ways  of  setting  up  the  experiment.    Have  your 
questions  lead  tfyem  to  the  conclusion  that  they  need  two  groups  in  the  experiment. 
When  they  come  up  with  this  idea,  tjell  them  the  names  for  the  groups.    Add  them 
to  the  chart  after  "the  word  Exper imentat Lon. 

4..  Discftss  wha^  would  happen  if , there»were  no  control  group  Jn  the  experiment. 

5.  Have  the  students  read  the  guidelines  oh  page  22,  second  Column.  "Discuss  each, 
guideline  tn  relation  to  their  experiment.  ,  If  some  of  the  students  are  inter- 
ested, have  them  do  the  experiment 'after  class  and  record  the  results.  This 
could  be  discussed  in  the  class  at  the  completion  of  the  .experiment .  For 
additional  help  and  ideas  for  student  activities,  see  the  Challenge  Activities 
Program  in  Science  level  6.   *Some  samp le  .act ivities  which  might  be  Initiated 

at  this  time  (or  a-fter  6  below)  by  different  students  are; 

'   page  T-36    "Mr.  Green  House"  -  to  determine  factors  that  promote  growth 
page  T-40    "Bubble  Fun"  -  demonstrate  and  recognize  factors  affecting 
*  t  .  cohesions  of  molecules 

page  T-46    "Come  Fly  With  Me"  -  discover  some  factors  in  successful  air- 
plane f I ight 

6.  Discuss  the  problem' of  *the- Loch  Ness  monster.    Have  the  students  read  the  infor- 
mati6n  about  the  monster,  and  discuss  the  varJous  hypotheses. 

a  * 

7.  At  the  completion  of  the  lesson,  discuss  the  points  in  the  Highlights  section. 

Then  have  the  students  write  the  answers  for  the  Checkpoints*    Collect  their 
papers  and  discuss  thefr  arlswers.  . 


8.  Do  the  Skullduggery  section  as  a  group.  -Modify  the  language  when  necessery. 

9.  Read  through  the  What.'s  Next?  section  with  the  students.    Discuss  the  concept 

of  living  .and  non-1  ivuig  things.    Have  the  students  make  lists  of  non-living  - 

and  living  things  on  ^sheet  of  papejr^iwse  thdse  Jists  when  beginning  the 

next  chapter.        .  * 
********************************************************** 
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Level  7  Unit  1  Looking  at  Life 
Chapter  2  Recognizing* Life 
Life  Activities 


SECTION  OUTLINE 


Page 

Section  Number 

Lesson  Title 

t  Teaching  Time 

T-26 

2.1 

What  Is  Life?  ' 

35-40  min. 

T-26 

2.2 

Respiration  Releases 

40-45  min.  % 

T-26 

2.3 

Energy  From  Food  Some  Organisms 

.          40-45  min. 

T-28 

Make 

2.5 

Organisms  Exchange  Gases  With 

40-45  min. 

Each  Other 

(3  days) 

NOTE:*  Section  2.4  has  been  omitted. 

SECTION:     2.1    Life  Activities 
^  Page  T-26/S-28    What  Is  Life?    (35-40  min.) 

PREREQUISITES:   Tfie  abMtty  to  distinguish  living  from  non-living  objects,  and  to  give 
characteristics  of  eacK  class. 


ADVANCE  PREPARAT TON :    Materials  -  Have  several  living  and 

non-living  o6jects  to 
display  In  the  class* 

TEACHING  SUGGESTIONS: 

1.    Do  as  a  demonstration,  \ffe  characteristics  with  a 
problem. 


Lanquape  Cards/Key  Signs 


a  eel  I 
an  organism 
movement 
growth 
reaction 
reproduct Ton 
I  ffe  acttWties 
energy 
envi  ronment 
a  structure 

Identification  Cards 
CLabels  for  the  objects 
used  In  the  lesson . ) 


2.  Begin  the  lesson  by  placing  the  objects  which  you  have 
collected,  on  a  table  in  front  of  the  class.  Have  the 
students  name  the  objects.    Label  them  accordingly. 

3.  Ask  the  students  wjiich  objects  are  living  and  which 
are  non-living.    Write  these  two  terms  on  the  board; 

*  . 

4.  Have  the  students  give  thef/  responees  for  thinking 
that  an  object  Is. living  or  non-living. 

5.  Have  the  students  read  pages  28-29  themselves.    When  they  have  comp I eted  .the I r 
reading,  ask  them  to  explain  what  an  organism  Is,    Then  ask  them  to  list  the  five 
I ife^ activities.    Write  these  on  the  board.    Ask  several  students  to  explain  the 
tenrttf.  - 

**  -%  * 

6.  Have  the  students  look  pt. Figure  2-1  and  answer  the  question  on  page  29. 


;ERLC 


10 


934 


( 


7.  Read  the  text  on  page  30  to  the  students.    Explain  the  concepts  as  you  read 
through  the  material.    Place  special  emphasis  on  the  term  environment,  having 
the  students  expjaln  it  as  the .term  occurs  In  the  text. 

8.  Read  the  paragraphs  about  cells  to  the^ass.    Ask  the  students  to  define  the  term 

cell  and  discuss  Figure  2-2  in  tepmS'  of  this  definition.    Tell  the  students  that 

later  in  the  chapter,  they  will  6e  learning  more  about  cells. 
******************ft*ftftftftftftftftftft******,*^^ 


SECTION:    2.2    Life  Activities 

Page  T-26/S-31    Resp-i  ration'  Releases  (40-45  min.) 

PREREQUISITES:    Familiarity  with  the  terms  oxygen,  carbon  dioxide,  and  with  the  func- 
tions of  the  respiratory  system  of  the  human. 


ADVANCE  PREPARATION:    Materials  - 


beakers,  250  mL  or  small 
jars  (8oz.) 
I imewater ,  1  bottle 
(purchased  or  home- 
made -  see  Section 
Nofes )  < 

3  aquarium  air  pumps 
pieces  of  rubber  tubing 
each  30  cm  long  ( 1  ft) 
straws 

1  watch  or  clock 


Order  I  imewater  from  a  science  supply  house  or  pre- 
pare your  own  according  to  these  directions.    Fill  a 
large  jar  (that  has  a  lid)  with  distilled  wa'ter. 
Add  more  calcium  hydroxide  or  calcium  oxide  than 
can  dissolve  in  the  water.    Close  the  jar  tightly 
and  shake,  well  for  a  few  minutes.    Let  it  stand 
overnight.    The  next  day,  filter  the  liquid.  Store 
in  a  tightly  sealed  container.    The  liquid  should  be 
clear.     If  it  becomes  cloudy,  refilter  It. 


Language  Cards/Key  Signs 

bacteria 

yeast 

respl ration 
oxygen 

carbon  dioxide 
to  combi  ne 
to  release 
fermentation 
gasohol 

Identification  Cards 
I Imewater  # 
a  beaker 

an  aquarium  air  pump 
a  rubber  tube 


TEACHING  SUGGESTIONS: 

1.     (This  lesson  will  begin  with  the  experiment  on  page  32.)    To  review,  ask  the  stu- 
dents about  their  respiratory  system.    Discuss  the  exchange  of  oxygen  and  carbon 
dioxide.    Ask  them  if  they  can  prove  that  their  exhaled  air  contains  carbon  dioxide. 


Display  the  materials  for  the  experiment, 
helping  them  with  new  objects. 


Ask  the  students cto^ I abe I  the  materials, 


3.  Without  having  the  students  read  in  their  books^ifass  out  the  materials,  to  pairs 
of  students.    Explain  what  they  are  to  do  and  eKfdain  that  they  must  observe  what 
happens  to  the  I Imewater.    After  thpy  have  completed  the ^experiment ,  discuss  the 
results.    Ask  the  students  i*f  they  know  why  the  I  Imewater  became  cloudy. 

4.  Have  the  students  read  the  information  on  page  32  (second  column).    Again  .discuss 
this  information,  •> 
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LIFE  CHARACTERISTICS  WITH  A  PROTOZOAN 
Materials  and  Equipment 


Overhead  Projector 
Petri  Dish 
Water 

Dupont  Duco  Cement 


r 


To  The  (Teacher 
*n — 

The  mercury  "ameoba"  has  been  used  for  many  years  as  a  vehicle  for  exploring 
life  characteristics.    Mercury  is  highly  toxic  and  this  inquiry  can  be 
carried  out  just  as  well  with  a  substitute*    The  substitute  is  Dupont  Duco 
Cement  (similar  cements  will  not  work  as  welL).    This  cement,  when  mixed 
with  water,  will  move  about  rapidly. 

Procedure:    Place  a  petri  dish  on  an  overhead  projector  and  fill  about 

half  full  with  water.    Turn  on  the  projector.     Introduce  about  one  drop 

of  Dupont  Duco  Cement  onto  the  wSjter  in  such  a  way  that  students  do  not  really  know 

what  is  being  put  into  the  water.  \^he  drop  will  project  well  on  the  screen 

and  resembles  a  moving  protozoan. 

To  the  Student 

— T«ll  the  students  that  you  have  just  put  some  material  into  the  water.  Have 
students  list  some  of  the  life  characteristics  that  they  can  observe.  What 
are  some  of  the  life  characteristics  that  they  cannot  observe?    Is  this  a 
living  organism?  Why? 

To  the  Teacher 

This  inquiry  notes  an  excellent  place  to  begin  a  biology  course.  Students 
realize  early  that  the  living  state  Is  complex  and  cannot  be  easily  defined. 

Alternative  or  additional  demonstration    can  be  made  with 


1)    Brine  shrimp  in  salt  water 
Petri  dish 
Algae 
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5. 


Explain  to  the  students  that  they  have  gathered  Information  about  their  body  and 
how  It  fits  Into  the  concept  of  respiration.    Write  this  term  on  the  board. 


5.    Read  through  the  text  wtth  the  students,  having  them  read  a  paragraph  and  then 
discussing  the  Information  as  a  group.    Have  several  , students  explain  Figure  2-3. 
Have  them  explain  the  exchange  In  terms  of  their  body. 

7.  Read  through  the  information  on  page  32  (second  column,  bottom)  with  the  students. 
Explain  each  of  the  ideas  here.    These  are  difficult  and  may  be  hard  to  understand, 

8.  Conclude  the  lesson  by  having  several  students  explain  respiration  and  how  human 

systems  function  with  this  process. 
***************************************************************** 


SECTION:    2.3  Life  Activities 
Page 


T-26/S-34 
ADVANCE  PREPARATION:    Mater ia-ls 


Some  Organisms  Make  Their  Own 
Food  (40-45  min, 


) 


Elodea  sprigs 
rulers 

large  test  tubes 
aquarium  water 
sodium  bicarbonate, 
1  box  (optional ) 
rubber  stoppers  (to 
fit  test  beakers, 
250  mL) 

1-2  large  boxes  with 

lids  (or  empty  drawers) 

in  which  beakers  will  fit 

test-tube  racks 

wood  sp  I  Ints 

sheets  of  paper 

penci I s 

masking  tape 

matches 


Language  Cards/Key  Signs 
ch lorophy I  I 
photosynthesis 
sugar 

to  produce 
respl ration 
a  molecule 

Identl f Icatlon  Cards 

Elodea 

a  test-tube 

a  test-tube  rack 

a  wood  sd! int 

a  rubber  stopper 

a  beaker 

masking  tape 


The  Elodea  plants  should  be  healthy,  actively  growing  ones.  If  you  do  not  have  any 
in  a  classroom  aquarium,  order  some  as  close  to  the  time  of  this  activity  as  possi- 
ble.   Keep  the  plants  in  aquarium  water  under  a  strong  light  (100-150  watt  bulb). 

Background  Information  -  You  might  want  to  demonstrate  the  proper  way  to  set  up  the 
first  part  of  the  experiment.    Be  sure  students  place  the  Elodea  sprigs  in  the  te£t 
tubes  correctly,  so  that  the  cut  ends  of  the  Elodea  sprigs  are  at  the  bottoms  of 
the  test  tubes.    The  oxygen  bubbles  will  escape  from  the  cut  ends  of  the  stems 
and  collect  at  the  bottoms  of  the  test  tubes.    Students  should  be  careful  to  get 
as  little  air  as  possible  In  their  test  tubes  when  they  place  the  test  tubes  in 
the  water-filled  beakers*    A  small  amount  of  sodium  bicarbonate  added  to  the 
water  in  the  beakers  will  provide  additional  carbon  dioxide  for  the  Elodea  sprigs 
to  use  in  photosynthesis. 

On  the  last  day  of  the  activity,  demonstrate  how  to  remove  the  test  tubes* from 
the  beakers  without  letting  any  air  into  them.    Show  students  how  to  test  for  the 
presence  of  oxygen  with  a  glowing  splint. 

i 
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TEACHING  SUGGESTIONS: 

1.  Begin  the  lesson  by  doing  the  exoerlment  on  page  35,  Display  all  of  the  materials 
for  the  experiment.  Have  enough  materials  so  that  the  students  can  work  in  pairs. 
Have  the  students  name  the  materials  and  label  them  accordingly. 

2.  Read  through  the  experiment  with^the  students  before  they  begin  to  do  it.  This 
.activity  will  be  done  over  a  period  of  three  or  four  days.    Allow  time  each-of  these 

days  for  observation  and  discussion. 

3.  After  the  students  have  set  up  the  experiment,  have  them  read  the  beginning  of 
section  2-3.    Ask  the  students  to  explain  each  of  the  new  vocabulary  words. 

Give  help  where  necessary.    Also  ask  the  students  to  explain  the  process  of  photo- 
synthesis.   Refer  to  Figure  2-6  during  the  discussion. 

4.  From  the  information  in  this  section,  ask  the  students  to  predict  what  will  happen 
during  the  four  days  of  their  experiment. 

5.  At  the  end  of  the  lesson,  review  the  process  of  photosynthesis  by  having  several 
students  explain  how  plants  produce  their  own  food. 

************************ ********* t**************************************************** 

SECTION:    2.5  Life  Activities  .  < 

Page  T-28/S-38    Organisms  Exchange  Gases  With  Each  Other  (40-45  min.)  


TEACHING  SUGGESTIONS: 

1.    Begin  the  lesson  by  writi-ng  the  terms  'photosynthesi  s f 
and  'respiration*  on  the  board.    Ask  a  student  to  ex- 
plain each  process.    Hav^Ta  student  go  to  the  board 
and  diagram  the  process  by  writing  the  elements  in- 
volved and  how  they  are  involved. 


Language  Cards/Key  Signs 


photosynthesis 
resp  i  ration 

Identification  Cards 


2.  Then  have  the  students  look  at  the  two  processes.    Ask  them  if  they  can  see  any 
differences/similarities  in  the  processes.     CYou  will  be  trying  to  gufde  them  to 
the  conclusion    that  eadh  is  the  reverse  of  the  other.) 

3.  Also  ask  the  students  if  there  will  come  a  day  when  there  is  not  more  oxygen  for 

us  to  breathe.    Have  them  prove  their  answer  by  using  the  information  on  the  board. 

4.  Have  the  students  open  their  books  to  page  38-39.    Read  the  information  with  the 
students.    Discuss  the  information  in  terms  of  their  recent  discussions  of  the  two  j 
processes.    Refer  to  Figure  2-9  in  your  discussipn.  .  . 

5.  At  the  completion  of  the  discussion,  have  the  students  observe  the  El  odea  experiment. 
This  is  day  two  of  this  experiment.    Discuss  their  observations  and  the  possible 
reasons  for  whafrhey  are  observfng. 

********************************* t*****^************************************************ 

SECTION:    2.5  Life  Activities 

Page  T-28/S-40  Conti nued 

PREREQUISITES:    Basic  information  about  the  space  program  sending  spacecraft  to  differ- 
ent p lanets. 
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ADVANCE  PREPARATION^    Materials  -  None. 
TEACHING  SUGGESTIONS: 

1.  Begin  the  lesson  by  discussing  the  photograph  on  page 
40.    Then  read  through  the  text  with  the  students.  Ex- 
plain any  new  vocabulary  words  to  them. 

2.  Discuss  any  questions  which  occur  in  the  paragraphs. 

3.  At  the  end  of  the  lesson,  have  the  students  observe 

the  Elodea  experiment.    Discuss  their  observations, 

and  reasons  for  these  results."  This  Is  day  three 

of  the  experiment. 
**#************####*####*#********^^ 

SECTION:    2.5  Life  Activities 

Page  T-28/S-41  {Continued)    HI gh I Iqhts/Checkpol nts 

ADVANCE  PREPARATION:    Materials  -  The  students  should  have  their  own  paper  and  pencil 

to  answer  questions  on  the  Checkpoints. 

TEACHING  SUGGESTIONS: 

1.  Complete  the  Elodea  experiment.  This  should  take  about  25  minutes.  Have  the  stu- 
dents read  the  paragraphs  on  page  36  and  37.  Have  them  do  the  necessary  things  to 
complete  the  experiment.    Discuss  their  answers. 

2.  Have  the  students  read  the  Highlights^  Discuss  each  point  with  them.    Make  sure 
that  they  can  explain  each  concept  listed.    Ask  different  students  questions  about 
the  concepts,  to  assure  understanding. 

3.  Have  the  students  take  out  paoer  and  pencil.    Read  each  question  to  the  class. 
Have  them  write  down  their  answers .    Be  sure  that  they  understand  the  questions 
before  writing  their  answers. 

4.  After  they  have  completed  thefr  answers,  discuss  them. 

5.  Answers  to  Checkpoints  (page  41 >.  , 

1.  Living  thi ng^ perform  five  life  activities,  carry  on  respiraction,  and  are 
made  of  one  or  many  cells.  * 

2.  Materials  move  within  plants.    Green  plants  produce  food  by  photosynthesis 
and  release  the  Energy  from  the  food  by  respiration.    Plants  use  stored  food 
during  respiration  when  photosynthesis  is  not  taking  place! 

3-    Cells  are  the  basic  structures  of  organisms.    Cells  get  energy  from  food 
through  respiration. 

4.  All  organisms  make  carbon  dioxide.    Plants  make  food  and  oxygen  during  photo- 
synthesis. 

5.  '   When  the  leaves  were  destroyed,  photosynthesis  could  not  occur.  Without 

ohotosynthesis,  no  sugar  or  starch  was  produced  or  stored  in  the  roots. 
*************** ********************* ******************************* ******************* 


Language  Cards/Key  Signs 

a  spacecraft 

Viking 

Mars 

the  horizon 
sol  I 

a  molecule 

an  automatic  device 

Identification  Cards 
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Level  7  Unit   1  Looking  at  Life 
Chapter  2  Recognizing  Life 
Organization  of  Li  fe 


/ 


SECTION  OUTLINE 


Page 

Section  Number 

Lesson  Title 

Teach  ing  Time 

T-28 
T-28 
T-30 

2.7 
2.6 
2.8 

You  Can  Look  at  Cel  1  s 
Cells  Have  Many  Structures 
Organisms  Have  Differeat  Levels 
of  Organization 

50-55  min. 
40-45  min. 
40-45  min. 

NOTE:    Sections  2.6  and  2.7-  have  been  reversed. 

« 

SECTION: 

2.7     Orqanlzation  of  Life 

Page  T-28/S-45  T&U  Can  Look  at  Cells-  (30-55  min.) 

PREREQUISITES: 


To  correctly  label  the  parts  of  the  microscope.  (See  Appendix  B). 
Familiarity  with  making  microscope *s I  ides  and  looking  at  them  with 
the  microscope. 


ADVANCE  PREPARATION:    Materials  - 


See  teacher's  manual 
for  listings  of  materials 
for  the  six  experiments. 
Instruction  sheet  for 
label  procedure. 


Give  each  student  a  microscope,  procedure  sheet  and 
materials  for  the  six  observations.  I f  vnicroscopes 
are  limited,  students  could  work  in  pairs. 


TEACHING  SUGGESTIONS: 


Language  Cards/ Key  Sipns 


a  ce  I  I 
a  s I i  de 
a  covers  I ip 
a  microscope 

Identification  Cards 
(Labels  for  all  things 
used  in  the  six  experi- 
ments .) 


2. 


To  begin  the  lesson,  teU  the  students  that  they  will  be  looking  at  different  type 
of  ceils.    Have  them  open  their  books  to  page  45-49  and  look  at  the  experiments 
I  isted  on  these  pages.    Take  the  students  to  each  'station'  and  read  through  the 
directions  for  the  experiment  with  them.    Make  sure  that  they  understand  what  is 
to  be  done. 

Careful  instructions  should  be  given  to  the  students  about  drawing  pictures  of  the 
cells.    Tell  them  to  be  as  accurate  as  possible.    Tell  them  to  draw  the  structures 
just  as  they  are  shown  with  the  microscope.    Also  tell  them  to  be  sure  and  label 
each  picture  because  they  will  be  used  in  the  next  lesson. 

When  you  feel  that  the  "students  understand  what  they  must  do,  let  one  person  go  to 
each  station  and  begin  work.    *You  should  move  around  the  room  helping  where 
necessary. 
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4.    At  the  end  of  thts  class,  or  the  next  day,  discuss  each-of  the  six  experiments 
and  have  the  students  display  their  drawings.    The  students  can  compare  drawings 
and  decide  whose  drawings  were  the  clearest  and  the  best  representative  of  the 
actual  cells. 

*Some  students  may  need  assistance  with  CHEEK  CELLS,  they  are  very  transparent  and  hard 
to  see.    Turn  down  the  light  as  low  as  possible.    Make  sure  they  get  only  the  single 

inside  layer  of  the  onion  and  spread  it  flat. 
*********************************************7*T************************************** 

SECTION:    2.6     Organization  of  Life 

Pa9e  T-28/S-41    Cel  ts;  Have  flartr  Structures  C4Q-45 
rotn.  I 

ADVANCE  PREPARATION:    Materials  -  Drawings  from  the  previous 

lesson.  Each  student 
should  ha.ve  six  draw- 
ings of  eel  Is. 

Also/  make  transparency/large  drawings  of  each  type 
of  cell.    Make  labels  but  keep  them  separate  from 
the  pictures.    Make  ditto  copies  of  each  cell, 
listing  the  labels  at  the  frottom  of  the  page.  The 
students  can  use  these  to  practice  learntnq  the 
parts. 

TEACHING  SUGGESTIONS: 

1.  Have  the  students  open  their  books  to  oage  41.  Read 
through  the  text  with  them.    There  are  many  vocabu- 
lary words  in  this  section.    Make  sure  that  the 

*      students  understand  each  new  word  as  it  occurs  in 
the  text. 

,/ 

2.  As  you  are  reading  through  the  text,  display  the  two 
pictures  of 'the  cells.    As  a  term  occurs  in  the  text,  have  a  student  locate  the 
structure  in  the  picture(s). 

3.  Continue  reading-  until  the  last  paragraph  on  page  44.    Stop  here  and  review  all 
of  the  terms  and  cell  structures.    Ask  the  students  where  the  structures  are 
located  in  the  cells,  and  what  the  functions  of  the  structures  are. 

<* 

4.  When  you  have  completed  the  review,  go  on  to  read  about  the  Paramecium.  Discuss 
that  in  terms  of  the  experiment  with  the  pond  water. 

5.  At  the  completion  of  the  Jesson,  have  the  students  take  out  their  other  drawings  of 
cells.    Have  them  label  the  parts  of  the  cells  which  they  have  drawn.    Move  among 
tbe'students,  discussing  their  answers. 

6.  Fop  further  revtewv  pass  out  the  dftto  coptes  of  the  cells.    Tell  the.  students  to 
take  tBe  papers,  and  label  the  ceils,  check  fheir  answers  |n  the  book,  and  study 
tfie  roatertal.    Tfifs  could  fie  done  for  homework. 

**************************************************** 


Language  Cards/Key  Signs 

a  structure 

function 

special ized 

a  eel  I  membrane 

cytoplasm 

mitochondria 

nuclau8"~~'~*r 

nuclear  membrance 

chromosomes 

a  vacuole 

a  ce 1 1  wa I  I 

eel  I u lose 

chloroplasts 

a  Paramecium 

cilia 

Identification  Cards  , 


(same  as  language  cards) 
(labels  for  eel  Is  ) 
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SECTION:    2.8    Organization  of  Llf<§ 

Page  T-30/S-50  Organisms  Have  Different  Levels  of  Organization  (40-45  min.) 

PREREQUISITE^:    Previous  study  of  the  systems  of  the  body,  and  labels  for  the  organs 
in  these  systems .  .   


ADVANCE  PREPARATION:    Materials  -  Pictures  of  a  person,  and 

the  organ  systems  that 
make  up  a  person.  These 
can  be  displayed  on  a 
bulletin  board  at  the 
end  of  the  lesson.  The 
,  display  should  include 

the  labels  as  shown  in 
'  Figure  2-19.    The  stu- 
dents can  draw  other 
p ictu res  to  f I  I  I  in 
the  chart. 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 

a  eel  I 

a  tissue 

an  organ 

an  organ  system 

an  organism 

Identification  Cards 
(Names  of  body  systems.) 

 *- 


1.  N  Display  the  picture  of  the  person.    Ask  the  students  "what  it  is.    The  work  you 

are  looking  for  is  an  organism.    Ask  the  students  if  they  know  what  makes  up  an 
organism. 

2.  To  stimulate  discussion,  begin  showing  pictures  of  body  systems,  one  at  a  time. 
See  if  the  students^can  name  additional  systems. 

3.  Then  ask  the  students  If  they  can  name  individual  organs  within  these  systems. 

4.  Have  the  students  look  at  page  52,  Figure  2-19.    ExDlain  that  a  person  (organism) 
is  made  of  many  parts.    These  parts  begin  with  the  basic  unit,  the  cell.  Then 

a  group  of  tells  which  function  the  same  make  up  tissue,  and  so  forth. 

After  discussing  Figure  2-19,  have  the  students  read  the  text  beginning  at  the 
second  paragraph  of  the  second  column,  page  50. 

After  the  students  have  read  the  information,  discuss  the  *  levels  of  organization* 
of  an  organism.    Have  them  compare  the  pictures  on  page  51  and  answer  the  ques- 
tions.  v 

7.    At  the  end  of  the  lesson,  have  the  students  read  the  Highlights.    Discuss  each 
point,  and  ask  the  students  questions  about  them. 

8N    Then  have  the  students  write  answers  to  the  questions  in  Checkpoints.    You  can 
read  the  questions  to  the  students  if  necessary.    Move  among  the  students  to  help 
them  if  they  do  not  understand  the  questions. 

9.    After  the  students  have  completed  their  work,  discuss  the'rr  answers. 

10.    Do  not  do  the  Skullduggery  section  on  page  53,  as  written,  unless  your  students  can 

read  the  sentences,    fls  an  alternative  idea,  rewrite  the  sentences,  and  have  them 

answer,  again  filling  in  the  blanks.  ■  ■ 

******#***************************#^ 
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Level  7    Unit  1    Looking  at  Life 
Chapter  3    The  Many  Forms  of  Life 
Sorting  Things  Out 


SECTION  OUTLINE: 


Page 

Section  Number 

Lesson  Title 

Teaching"  Time 

T-33 
T-33 
T-33 

3.1 
3.2 
3.3  . 

Grouping  is  Organizing 

Grouping  Things  by  Similarity 

Why  Classify  Living  Things?  S 

40-45  min. 
/   40-45  min. 
40-45  min. 

NOTE:    Begin  to  grow  mold  on  bread  as  you  start  this  chapter.    Then  it  will  be  ready 
for  discussion  during  the  section  on  the  Fungi  Kingdom.    Also  begin  to  col- 
lect pictures  of  a  wide  variety  of  plants  and  animals  for  later  use. 

SECTION:    3.1    Sorting  Things  Out 

Page  T-33/S-58    Grouping  is  Organizing  (40-45  min.) 

PREREQUIS-ITES:    The  ability  to  compare  and  contrast  organisms. 

ADVANCE  PREPARATION: 


Language  Cards/Key  .Sigtis 
to  classify 
an  organism 
simi  larity 
a  group 

Identification  Cards 
(Labels  for  the  organisms 
used  in  the  lesson) 


Materials  -pictures  of  a  variety  of 
peop I e 

Take  your  class  on  a  field  trip  and  collect  organisms, 
A  park,  meadow,  vacant  lot,  etc.,  are  all  appropriate 
Maybe  give  a  reward  for  the-  strangest  organism. 

V  TEACHING  SUGGESTIONS: 

1.  Use  the  collected  organisms  and  some  of  your  own 
(ex.  Ameoba,  coral,  eugiema,  slime  mold)  to  do  an 
observation  lab.    Have  cteta  sheets  where  students 
can  record  observations  of  organisms. 

2.  Have  students  find  ways  to  classify  the  organisms  collected. 

3.  Use  a  follow  up  discussion  to  point tout  problems  of  classification  and  diversity 
of  living  things*    Have  the  students  look  at  page  58-61.    Ask  one  student  to 
read  the  titles  of  this  section.    Ask  the  class  what  will  be  the  topic  of 
discussion.    Have  the  students  look  at  Figure  3,-1  and  answer  the  questions. 
Then  have  them  look  at  Figure  3-2  and  do* the  same  thing.  ; 

Place  pictures/b.f  people  on  a  tabte.    Have  the  students  sit  around  the  table. 

.   Ask  them  how. they  would  classify  these  organisms  and  why.    Ask  the  students  if 

they  think  a  classification  system  is  "importam,  and  why? 
**************** ****************** ******* ************ ******* *************************** 
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SECTION:    3.2    Sorting  Things  Out 

Page  T-33/S-62    Grouping  Things  by  Similarity  (40-45  mln.) 


ADVANCE  PREPARATION:  Materials 


-see  teacherfs  guide  for 
advance  preparation  for 
leaf  experiment  : 

-make  xerox  copies  of 
Figure  3-3,  one  for  each 
student,  and  make  a  trans- 
parency 


Language  Cards/Kev  Signs 
a  twig 

identification  Cards 
(Labels  for  kinds  of  twigs 
and  leaves) 


TEACHING  SUGGESTIONS: 

1.  Begin  the  lesson  by  passing  out  the  sets  of  leaves,  one  to  each  pair  of  students. 
Tell  the  students  that  they  are  to  classify  these  leaves  by  their  similarities 
.and  differences. 

2.  After  they  have  observed  the  different  types  of  leaves  and  discussed  them  with 
their  partners,  ask  them  if  they  can  divide  the  leaves  into  two  groups.  Therr 
those  into  two  more  groups. 

3.  As  the  students  are  working,  encourage  them  to  put  their  classification  on  paper, 
but  do  not  let  them  refer  to  their  textbook. 

4  After  the  students  have  completed  their  classifications,  have  them  compare  theirs 
to  others  in  the  class.    Discuss  the  differences.    Show  the  students  how  to  put 
their  information  into  a  chart,  if  they  have  not  already  done  so.    Choose  one 
grc/up's  work  and  placp-the  classifications  on  a  chart  on  the  board.    Discuss  this 
with  the  students. 

5  Pass  out- the  pictures  of  the  twigs.  'Ask  the  studehts  to  classify  these  twigs 
and  plaee  their  classifications  on  a  similar  chart.    When  the  students  have  com- 
pleted their  work,  ask  them  to  look  at  their  classification. 

6.    Again  ask  the  students  why  classification  is  done  and  why  scientists  are  con- 

SECTION:    3.3    Sorting  Things  Out  * 

Page  T-33/S-63    Why  Classify  Living  Things?  (40-45  mi n.)  v 


ADVANCE  PREPARATION:    See  discussion,  teacherfs  manual. 
TEACHING  SUGGESTIONS: 

1.    Have  the  students  read  the  information  on  page  63-64. 
Discuss  the  information,  and  the  pictures  on  page  64. 


Language  Cards/Key  Signs 
a  beetle 
to  feature 
to  identify 
wild  mushrooms 


2.  Ask  the  students  if  they  can  give  you  other  places. where  classification  of  objects 
is  necessary,  and  why  it  is  necessary. 

3.  Review  the  highlight  section.    Ask  the  students  questions  about  each  section  of 
the  highl ights. 

4     Have  the  students  take  out  a  piece  of  paper  and  a  pencil.    Explain  the  Check- 
points questions  to  them.    Have  them  write  their  answers  on  their  papers. 

5.    After  the  students  have  completed  their  answers,  discuss  them.    (Note:  answers 
to  the  Checkpoints  questions  are  listed  in  the  teacher's  manual.)  __M^ 
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Level'  7    Unit  1    'Lookuricj  at  mfe 
.   Chapter  3    The  Many  Forms  of  Life 
Categories  of  Classification 


SECTION'  OUTLINE: 


Page 

Section  Number 

Lesson  Title 

Teach i  ng  Ti  me 

T-34 
T-35 
T-35 
T-35 

3.4 
3.5 
3.6 
3.7 

You  Can  Classify  Organisms 
A  Species  is  One  Kind  V 
Scientific  Names  are  Useful 
Some  Plants  and  Animals  Bon!t  Fit 

35-40  min. 
35-40  min. 
25-30  min. 
25-30  min. 

SECTION:    3.4    Categories  of  Classification 

Page  T-34/S-65    You  Can  Classify  Organisms  (35-40  min. 

i 

66-67 

TEACHING  SUGGESTIONS: 

1.    Exp  fa  in  to  the  students  that  scientists  have  developed 
a  system  of  classification.    They  will  be  studying 
this  system  and  the  scientific  method  of  naming 
organisms. 


Language  Cards/Key  Signs 

ki  ngdom 

phylum 

cl  ass 

order 

fami I y 

genus 

species 


2.  Read  through  section  3.4  with  the  students.    As  a  new  term  appears  discuss  its 
meaning.    As  the  classification  terms  appear,  tape  the  language  card  to  the  board 
and  discuss  it.    Be  sure  to  discuss  how  each  section  of  the  classification  hier- 
archy relates  to  each  other  section. 

3.  T9I I  the  students  that  to  help  them  understand  scientific  classification,  you 
will  give  them' an  example.    Discuss  the  dog.    Discuss  the  reasons  for  each,. 

4.  When;  you  have  finisfr^d  talking  about  the  dog,  displa^the  chart  from  pages  66-67. 
Discuss  each  animal.    Ask  th£  students  if  they  can  explain  the  reasons  for 
grouping  the  organism  in  that  particular  way. 

5.  At  the  completion  of  the  lesson,  remove  the  language  cards  from  the  board.  Ask 
one  student  to  place  the  cards  in  the  correct  order  and  ask  other  students  to 
explain  each  classification  grouping. 

*******************************^ 

SECTION:    3.5    Categories  of  C lass i f icat ion 

Page  T-35/S-67    A  Species  is  One  Kind  (35-40  min.) 


ADVANCE  PREPARATION: 


Materials  -collect  a  variety  of.- 

'species1  groups  for  the 
class  to  use  in  discussion 


Language  Cards/Key  Signs 
a  species 


■945 


TEACHING  SUGGESTIONS: 


1.  Read  the  information  on  page  67  with  the  students.    Be  certain  that  they  under- 
stand the  concept  of  species  and  the  two' reasons  for  this  type  of  grouping, 

2.  After  the  students  have  read  the  text,  refer  to  the  pictures  on  pages  68  and  69, 
Discuss  the  dogs,  and  the  differences  between  the  jaguar  and  cheetah.  Again 
ask  the  students  to  explain  the  species  grouping, 

✓  * 

3.  Show  the  students  the  pictures  whlqh^you  have  collected.     In  the  beginning,  place 
all  of  the  pictures  together.    Ask  the  students  to  place  the  pictures  in  species. 
Correct  them  where  necessary.    Then  ask  how  these  groupings  relate  to  the  two 
reasons  for  specied  groupings.    Continue  that  process  until  all  of  the  students 
understand  the  concept, 

**************************^ 


SECTION:    3,6    Categories  of  Classification 

Page  T-35/S-69    Scientific  Names  Are  Useful 


(25-30  min,) 


ADVANCE  PREPARATION: 


Use  some  of  the  pictures  from  the 
previous  lesson.    Find  out  the  sci- 
entific name  for  each  organism.  Be 
sure  to  include  both  ^plants  and 
animals.    Have  a  collection  of  books 
available  for  finding  this  information 


Language  Cards/Key  Signs 
Lat  i  n  " 

a  scienti  f  ic  name 


TEACHING  SUGGESTIONS: 

NOTE:    The  textbook  need  not  be  used  for  this  lesson. 


Review  the  classification  hierarchy  from  l 
each  category. 


sson  3.4,  Have  the  students  explain 


2,  Tell  the  students  that  each  organism  has  a' scientific  name.    Explain  that  the 
genus  name  (with  a  capital   letter)  followed  by  its  species  name  (with  all  small 
letters)  is  that  scientific  name,  t 

3,  Show  the  students  a  picture  from  the  previous  lesson.    Write  the  scientific 
name  on  the  board.    Tape  the  picture  next  to  the  name.    Do  that  for  some  of  the 
other  pictures  also. 


4,  Show  the  students  other  pictures.    Have  them  name  each  organism.    Write  the  names 
on  the  board/  Ask  the  students  to  find  the  scientific  name  for -each  Organism. 
They  can  do  this  in  th^classroom  or  in  the  library.    When  a  student  finds  the 
name,  he/she  can  write  rf  on  the  board  next  to  the  name  of  the  organism, 

5,  Ask  the  students  what  they  think  of  the  names.    Explain  the  history  of  scientific* 
names.    Have  them  look  at  Figure  3-10  and  discuss  the  usefulness  of  Latin  scien- 
tific names. 

6,  Explain  to  the  students  that  some  common  names  of  organisms  are  not  clear,  or 
are  -used  for  many  different  organisms.    Thus,  the  need  developed  for  scientific 
names.    Tell  them  they  are  not  required  to  memorize  the  names,  just  to  be  fam- 
iliar with-how  they  were  developed, 

***********************************************^^ 


22 


94  G 


9 


SECTION:    3.7    Categories  of  Classification 

*  >n    _  _      <  _  — .  _  _ 


5^ 


Page  T-35/S-72    Some -Plants  and  Animals  Donft  Fit  (25-30  min.) 


PREREQUISITE?:    Use  of  the  microscope. 

ADVANCE  PREPARATION:    Materials  -make  an  infusion  of  pond  H2O  and  hay  about  1  week 
v  *    in  advance  .  v 

-collect  pond  J^O  or  other  sources  of,  stagnant  H20 
-follect  information  on  people  responsible  for 
microscope  wprk  -      •  * 

Leeuwenhoek/ Janssen  1590,  Hoo^e,  1665,  Malpighi 

TEACHING  SUGGESTIONS:  , 

1.  Do  a  microscope  lab  on  microbes.  *  ' 

2.  Have  the  students  look  at  the  one-celled  organisms.  Also  ha-ve  them  draw  the 
organisms.  Ask  the  students  to  decide  if  they  fit  into  the  plant  kingdom  or 
the  animaJ  kingdom  and  why. 

3.  Have  the  students  look  at  Figure  3-12.    Ask  which  kingdom  these  organisms  belong 
r    to.    Discuss  thei r^answers. 

/# 

4.  -  Read  through  ihe 'texf  w.ith  the 'students.    As  you  discus^  the  scientist  who  byilt 

a  microscope^  di  splay  the  collection  of  information  which  you  have  found  on  him. 
Ask  several  students  to  volunteer  to  read  the  materials  and  report  back  to  the 
class  at  the  'end  of  the  chapter. 

* 

5.  6e  sure  to  emphasize^the  fact  that  the  organisms  are  divided  into  five  kingdoms. 

6.  Read  ttfrough  the  highlights  with  the  students.    Question  them  on  the  information 
contained  in  each  paragraph. 

7.  Explain  each  faf  the  questions  in  the  Checkpoints.*    Have  the  students  write  their 
answers  on  paper.    When  they  have  completed  their  papers,  d i scuss.  thei r  answers. 
(Answers  are  in  teacher1 s  manual.) 

*0mit  questions3  and  4.  *  * 

********************«^ 
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Level  7   Unit  1    Lo<9($ng  at  Life 
Chapter  3    The  Many  Forms  of  Life 
The  Smaller  Organisms 


SECTION  OUTLINE: 


Pan  a 

Cop-f  ion    Mi  imhor 

1  Qccnn   T  J  +  I q 
LWbbOIl    II  T  1  8 

i 6acn i ng  i i me 

T-3£  * 

3.8 

The  Moneran  Kingdom 

40-45  mln. 

T-3& 

'  3.9 

The  Protist  Kingdom 

40-45  min. 

T-36 

3.10 

The  Fungi  Kingdom 

40-45  min.  * 

T-36 

3.11 

The  Plant  Kirjgdom 

70-75  min. 

T-37  ■ 

3.12 

The  Animal/1<ingdom 

70-75  min. 

T-37 

3.13 

What  Are  Viruses? 

^30-35  min. 

T-37 

Working  With  Animals  and  Plants 

*55-60  min. 

T-38 

High  I ights/Checkpoints 

35-40  min. 

SECTION: 


3.8,  3.9,  3.10*,  3.11,  3.12    The  Smaller  Organisms 

Pages  and  times  -  see  Section  Outline    The  Moneran,  Protist,  Fungi ,  Plant, 

and  Animal  Kingdoms ^ 


ADVANCE  PREPARATION: 


Materials  -Prepare  a  space  for  a 

large  bulletin  board  to 
display  the  five  kingdoms, 
pictures  of  representative 
organisms,  and  a  listing^ 
of  characteristics  of  each 
ki  ncjdom. 

-Collect  pictures  of  as 
many  different  organisms 
as  possible  to  be  placed  on 
the  mural  during  the  lessons. 

-Collect  microscope  slides  and 
samples  where  appropriate. 


Language  Cards/Key  JSigns 
(see  separate  listing  at 
end  of  th^s  lesson) 


Identification  Cards 
[ Labels  for  organisms  on 
bul  let  in  board  J 


TEACHING  SUGGESTIONS: 


NOTE:    The  activities/suggestions  listed  are  for  each  section. 

1.  To  begin  each  .section,  look  at  the  pictured  organisms.    Discuss  the  variety  of 
characteristics  and  reasons  for  grouping. 

2.  ^ead  the  text  with  the  students.    Explain  all  terms  and  use  the  language  cards 
to  reinfprce  the  vocabulary. 

3.  "  For  the  Moneran,  Protist,  and  Fungi  Kingdoms,  have  prepared  microscope  slides 

or  samples  (moldy  bread)  for  the  students  to  observe  and  discuss. 

4.  Show  the  studentsfthe  pictures  and  have  them  place  them  in  the  appropriate 
kingdom.    Do  this  one  by  one,  gjving  the  students  organisms  and  asking  t$y*m 
If  they  fit  the  characteristics  of  the  kingdom  or  not.    Those  that  do  fit 
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should  be  placed  on  the  appropriate  section  of  the  mural  and  labeled. 

5.    As    the  §tudents  djre  discussing  the  placement  of  the  organisms,  have  them  gen- 
erate a  list  of  the  characteristics  of  that  kingdom.    One  student  could  copy 
this  list  and  display  it  with  the  pictures. 

o.    Do  the  highlights  and  checKpoints  section  as  tfyey  occur. 

7.    The  following  are  additional  activities  that  could  be  done  during  these  five 
lessons:  ,  * 

-show  captioned  films  on  particular  organisms 
*      -look  at  additional  microscope  si  ides 

-show  a  filmstrip  on  organisms  9 

-hav^  students  write  riddles  about  a  particular  organism  and  other  students 
^guess  wh^t  i t  i  s  j  ^ 

-have  each\tudent  describe  the  placement  of*an  organism  and  the  reasons 
for  that  p lacement 

-have  the  students  match  the  name  of- an  organism  to  a  description  of  it 
-choose  one  organism,  and  write  an  essay  about  it 

-do  a  research  project  on  an  organism  or  kingdom  and  have  the  student 
report  his/her  findings  to  the  class 

^8.    After  section  3.12,  review  and  discuss  the  chart  on  page  94.    This  chart  could 
be  xeroxed  and"  cut  apart.    The  students  could  arrange  Lt  in  proper  order. 

NOTE:    A  good  source  of  pictures  and  information  is:    Cards  of  Knowledge 

(Safari  Cards) 


Language  Cards/Key  Signs 
3.8 


3.9 


3.10 


monearans,  bacteria,  blue-green  algae,  peneumonia,  tuberculosis,  tetanus, 
gangrene 

protists,  moist,  a  flagellum,  cilia,  a  Paramecium,  an  amoeba,  one-celled 
algae  ,  * 

\ 

fungi,  a  mushroom,  to  decay,  mold,  yeast,  reproduction,  gasoho>,  antibiotics, 
ringworm,  athlete's  foot  f^"^ 


3.11  Many-celled  algae,  seaweed,  moss,  ferns,  gymnospers,  angio^^ms 

3.12  sponges,  coelenterates,  flatworms,  round  worms,  segmented  worms,  parasites, 

hosts,  molluscs,  larva,  echi noderms,  arthropods,  chordates,  vertebrae, 
cartilage,  vertebrates,  invertebrates,  amphibians,  reptiles,  cold- 
blooded, warm  blooded,  mammals 


^************************************************* 

SECTION:    3.13    The  Smal ler  Organisms  1 
>     '  Page  T-37/S-95    What  Are  Viruses?    (30-35  min.) 

ADVANCE  PREPARATION:  Materials  -collect  any  varwble  ma- 
terial on  viruses 
-collect  pamphlets  that 
explain. the  diseases  listed 
in  the  section 
-draw  a  large  picture  of  a 
eel  I  on  the  board 


Language  Cards/Key  Signs 
a  vi  rus  a  eel  I 

to  damage       i  nf I uenza 
mumps  po I io 

a  molecule  respiration 
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TEACHING-  SUGGESTIONS: 


1. 


2. 


3. 


Begin  the  lesson  by  reviewing  a  cell  and  its  structure.  Refer  to  the 
picture  of  the  cell  to  discuss  its  parts  and  their  functions. 


large 


Read  the  text  with  the  students*    Explain  each  new  vocabulary  word  as  it  occurs, 
As  the  rext  explains  that  a  virus  gets  into  the  cell,  use  the  picture  on  the 
board  to  show  this  in  a  graphic  way. 


After  reading  the  text,  review  what  is  known  about  viruses.    Have  the  students 
list  the  various  diseases  caused  by  viruses.    Ask  the  students  if  they  would 
be  interested  in  finding  ouf  more  about  the  particular  diseases.    Have  several 
volunteers  take  the  information  which  you  have*  col lected,  and  prepare  a  short 
.  report  that  could  be  given  to  the  class  on  theVo I  lowing  day. 
******************************^ 

SECTION:    3.13    The  Smal ler  Organisms 

Page  T-37/S-96    Working  With  Aniamls  and  Plants  (55-60  min.) 


ADVANCE  PREPARATION:  Materials 


-contact  several  indiviclu- 
a  Is  in  your  aVea,  one 
that  works  with  animals 
and  one  that  works  with 
plants.     Invite  them  to 
come  to  your  class  and 
discuss  their  careers, 
and  the  background  neces- 
sary to  go  into  such  a 
career. 


Language  Cards/Key  Signs 
a  career 

a  trained  assistant 

a  veterinarian 

biology 

zoology 

a,  nursery 


TEACHING  SUGGESTIONS: 


1.  At  the  beginning  of  class,  have  the  students  give  their  reports  on  viruses. 
f 

2.  Read  through  the  text  with  .the  students.    Tell  them  that  two  people  will  be 
coming  to  visit  the  class  and  discuss  thefr  jobs. 

3.  Have  the  class  develop  a  list  of  questions  tfiat  they  would  like  to  ask  the 
individuals. 

4.  Have  the  visitors  come  to  class  the  following  day.    Allow  them  to  discuss  their 
jobs,  and  then  let  the'  students  ask  their  prepared  questions  and  any  othef 
questions  that  they  have.  & 

***********************************^ 


l 


SECTION:    3.13    The  Smal ler  Organisms 

Page  T-38/S-97    High  I ights/Checkpoints  (35-40  min.) 

TEACHING  SUGGESTIONS: 

1.  Review  the  highlights  with  the  students.    Ask  them  questions  on  each  piece  of 
information. 

2.  Have  the  students  write  answers  to  the  questions  in  Checkpoints.     If  necessary, 
Reword  the  questions  and  explain  where  necessary.  -  - 


ERLC 


26 


330 


4 

4 


3.  After  the  students  have  completed  their  answers,  discus^,  them. 

4.  The  Skullduggery  section  is  optional.    The  use  , of  this  would  depend  on  the 
language  level  of  the  students  in  your  class. 

5.  Be  sure  to"  go  through  the  Whatrs  Next?  section  and  discuss  the  information 
listed  there.    This  leads  into  the  next  unit  and  chapter. 


27 
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Level  7  Unit  2  Life  Systems 
'"Chapter  4  Support  Systems 
Organisms  Without  a  Framework  u 


SECTION  PUTUNE  ., 


f 

Page 

Section  Number 

Lesson  Titf'e 

Teaching  Time 

T-41  / 

T-41> 
T-42 

4.2 
4.1 

4.3  — 

\ 

"  z  1 

You  Can  Observe  Amoeba  an<f 
Parameci  urn 

Protists  Move  in  Different  Ways  - 
Movement  Varies  in  Soft-bodied 
Animals 

50-55  min. 

$0^55  min. 
50-55  min. 

"  *. 

NOTE:  *  Introduction  has  been  omitted.  .Sections  4.1  and  4.2  have  been  reversed. 

SECTION:    4.2    Organisms  Without  a  Framework 

^  Pa'ge  T-41    You  Can  Observe  Amoeba  and  Paramecium  (50-55  min.) 

PR€KEQUI S I^ES:    Proper  use  of  the  microscope  an<t proper  slide  production.^  . 

ADVANCE  PREPARATION:    Materials  -  See  teacherfs  manual 

for  I  isting  of  materials       1  ~ 
b  and  directions  for 

experiments . 


TEACHING  SUGGESTIONS: 

1.    Display  all  of  the  items  for  the  experiment  including 
the  microscopes.    Have  the  students  name  each  item, 
using  the  identification  cards.    Label  any  th&t  they 
do  not  know. 


Language  Cards/Key  Signs 
an  amoeba 
a  Paramecium 
low  magni  f ication 
high  magnification 
field  of  view 


Identification  Cards 
(Labels  for  materials  in 
experiment) 


2.  The  students  should  then  read  the  experiment  on  page 
106.    NOTE:     If  the  language  of.  the  text  is  too  diffi- 
cult, rewrFteJ*he  directions  for  the  experiments  on  a  chart  or  transparency.  Then 
the  students  can  read  the  directions  from  this. 

3.  The  students  should  perform  the  two  experiments.    Tteking  the  necessary  drawings. 

4.  At  the  end  of  the  lesson,  haye  the  students  compare  their  drawings  aprd  discuss 
what  they  saw.    Place  special  emphasis  on  the  movement  of  the  organisms. 

5.  Review  aj  I  of  the  names  for  materials  at  the  end  of  the  lesson.. 
************* ************************************************************************* 


SECTION:    4.1    Organises  Without  a  Framework 

Page  T-41/S- 104    Protists  Move  in  Pi f ferent-  Ways    (50-55  min.) 


J 


-61 


Language  Cards/Key  Signs 

Drotlsts 

cytop I  asm 

cilia 

a  -f  I  age  I  l^im 
Identification  Cards 


ADVANCE  PREPARATION:    Materials  -  plain  paper  for  drawings 
TEACHING  SUGGESTIONS: 

1\    Begin  the  lesson  by  reviewing  the  students  findings 
of  the  previous  lesson.    Be  sure  that  the  students 
can  name  the  orgarWsms  which  they  were  objferving. 

2.  Read  through  the  text  with  the  students.  ]Have  the 
students  compare  what  they  are  reading  tc/ what  they 
observed  previously. 

3.  Read  through  all  of  the  material.    Discuss  the  movement  of  cilia  and  f 1  age  I  la . 

4.  At  the  end  of  the  lesson,  ask  the  students  to  draw  a  picture  of  an ^amoeba  and  a 

Paramecium,  labeling  all  of  the  parts.     If  there  are  some  parts'which  they  cannot 

remember,  refer  them  to  chapter  3  or  to  the  encyclopedia* 
*** **************  ********************************** ##**#** **************************** 

SECTION:    4.3    Organisms  Without  a  Framework 

Page  T-42/S-107    Movement  Varies  in  Soft-Bodied  Animals  (5b-55  min.) 


ADVANCE  PREPARATION:    Materials  - 


f  possible,  get  a  movie 
on  these  organisms,  or 
set  up  a  sa I t  water 
aqua  r  Turn .    Depend  i  ng 
orrtfre  season ^  try  and 
find  a  few  earthworms 
for  the  class.  The 
eartfiworms  can  be  out 
in  dirt  with  corn  meal 
sprinkled  on  the  top. 


TEACHING  SUGGESTIONS: 

J.     If  you  have  a  movie  or  actual  organis/ns  to  vratcli, 
do  this  before  begfnntng  tFie  lesson.    Allow  the  stu- 
dents the  opportunity  to  oBserve  and  comment  on.  the 
movement  of  the  organ ismCsI. 


Language  Cards/Key  Signs 
a  jel lyf ish 
a  squid 

tentacles      ~  *"    "  *  '  " 
a  muscle 
cartHage 
a  clam 

an  earthworm 
bri  sties 

Identification  Cards 
(Labels  for  organisms 
used  irv  the  classroom  ) 


Read  through  the^text  with  the  students, 
.text  as  they  along. 


Have  them  answer  the  questions  in  the 


3.  If  possible,  while  reading  the  section  on  the  earthworm,  have  the  students  observe 
the  movements  -of  several  worms. 

4.  -At  the  completion  of  the  lesson,  read  through  the  Highlights  section.  Ask  the  stu- 
-  >  ,d6nts  qdest-ions  a6out  «each  important  point.  , 

A   9  ■ 

5.  Have*' the  students  write  the  answers  to  the  Checkpoints  questions.    After  the  stu- 
dents have  completed  their  papers, 'discuss 'their' answers.    NOTE:    if  question  4  is 

too  difficult  for  the  students  to  do  individual^  use  it.  as  a  discussion  question 

*    to  wrap'  up  the  section-*  *  *  1  % 

a******/-************************************** *********** *********************** ****** 
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Level  7  Unit  2  Life  Systems 
Chapter  4  Support  Systems 
Skeletons 


'SECTION  OUTLINE: 


Page  - 

~ •  Section  Number 
•  •  * 

Lesson  TitIS 

Teechi  ng  Time 

T-43 

V*3 
T-43 

T-43 

T-44- 

T-44 

4.4 

4.5 
4.6 

4.7  * 

4.8 

4.9 

Skeletons  Support  and.  Allow 

Different  Movements 

Artty-Qpods  Have  Outsrde  Skeletons 

Vertebrates  Have  Internal 

Skeletons 

'Joints  Allow  Movement  of  Skeletons 
Internal  Skeletons  Grow 
How  Big  Can  An  Animal  Be? 

60-70  min. 

50-55  «min. 
50-55  min. 

65-70  min,  « 
•   50-55  min. 
'f    35-40  min. 

SECTION;    4»4  Skeletons 

Page  T-43/S-1 10    Skeletons  Support  and  Allow  Different  Movements  (60-70  min.) 

PREREQUJSITES:_Xlsit  a  .PfSeunt .that  sfcows  skeletons  or  look' at  pictures  of  skeletons*- 


Language  Cards/Key  Signs 
a  skeleton 
framework 
interna  I" 

the  skeletal  system  * 
weight  less 


ER^C 


\  ADVANCE  PREPARATION:  Materials  -  Collect  pictures  of  skele- 
tons, or  have  real  skeletons  or  bones  on  hand,  or  plas- 
*        tic  models  of  skeletons.     If  possible,  before  the  les- 
son, visit  a  museum  that  has  skeletons.  -Have  the  stu- 
dents observe  the  structures  of  the  various  animals  and 
not-ice  how  the  bones  come  together  at  joining  points. 

TEACHING  SUGGESTIONS: 

1.    Begin  the  lesson  by  displaying  the  pictures/models/bones  whteh  you  have  collected 
for*  the  c lass.    Ask  the  students  what  animals  they  come  from. 

.  2.    Read* through #the  text  with  the  students.    Be  sure  to  emphasize  that  the  skele- 
:         ton  supports  a nd,  protects  the  organs  of  the^animal. 

'£* 

•  '  ■* 

3.    Find  out  what  the  students  know  about  external  skeletons  and  internal  skeletons. 

Tel  I  .the  cjass  that  they  will  De  drscussing.  different  structures  which  support 

*^the  bodies  of  organisms.  ^       •  4 

)4.%  Have  the  students  look  at -Figur^  4-7.    Answer  the  qu^tions  thai  go  with  the 
*  •  picture.    .  p  * 

5.    Tell  the  students  that  they  will  be  studying  about  skeletal  systems.    They  can 
.bring  in*anyi  bones  which  they  have  collected  to  add  to  your  display.  'Begin  to 
label  the  bq^es/mode Is/pictures.  r 

NOTE*    An  exceRent  source  of  pictures  of  skeletal  systfen/s  of  organisms' is  the  ESS 

book  orj*  Bones  ^Webster  Division,  McGraw-Hill  Book  Company,  New  Yock);  Ele- 
;  .        roentaryj^clence  Study  Curriculum;  Picture  Packet  for  Bones,  Bone  Picture  BooJK- 

'     See  a  I £5  Teacher !s  Guide  for  Bones  and  How  to  Make  a  Chicken  Skeleton. 
.  ****************************^ 

. :    . .      .       :  30  4 
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SECTION: 


4.5  Skeletons 
Page  T-43/S-111 


Arthrops  Have  Outside  Skeletons  (50-55  min.) 


Language  Cards/Key  Signs 
an  exoskeleton 
a  Joint 


ADVAfJCE  PREPARATION:    Materials  -  if  possible,  cot  feet 

crayfish  from  a  nearby  stream,  or  order  them  from  * 

Caro I  jna  Biologica  I  Supply.    They  carr~tre  set  up  in  an 

aquarium  with  rocks  in  the  bottom  and  5  to  1Q  cm  of 

water.    Add  an  air  pump  to  the  tank.    Place  rocks  in 

the  aquarium  as  well  as  inverted  flower  pots  with 

a  doorway. cut  out  for  the  9royfish  to- hide  in.r  Cray- 
♦       fish  eat  water  pJants,  earthworms,  or  raw  fish.  They 

only  need  to  be  *ed  once  a  we^k.     If  crayfish  are  not 

possible,  see  about  binding  a  fobster  exoskeleton. 

*  —  <A 

TEACHING  SUGGESTIONS: 

?     "  * 

'1  .*  Allow  the  studSnti^o  observe, the  structure  of  the  crayfish.     If  you^were  unable 
to  find  crayfish,  move  on  to  step  2. 

2.  Display  the  .lobster  exoskeleton  and  some  mollusc  shells.    Ask  the  students  to  ^ " 

'       observe  the  two  items.    The  students  can  compare  the  shells..   Ask  them  to  discuss 
the  advantages  and  disadvantages  of  each  type  of  covering. 

3.  Read  the  texi  with  the  students.,    Be  sure  that  they  understand  the  comparisons 
in  F  igure  4-£.  .  - 

.4.     In  their  discussion  about  the  clam  shell  and  ihe  lobster  shell,  the  students 
might  h^ve  mentioned  jo.i/its.    Emphasize  that  when  it  is  read*  in  the  text.  Ask 
them  where  they  have  joints  and  how  they  help  them  to  move. 

'5.    Review,  the  vocabulary  from.fhis  lesson  and  the  previous  lesson. 

********************************** ******************** ******************************** 

SECTION:    4.-6    Skeletons  ?  *  « 

■  Page  T-43/S-1 12    Vertebrates  Have  Internal  Skeletons  (50-55  min.) 


ADVANCE  PREPARATION:    Materia  I s* -  Buy  a  f i sh  and  cook  it 
before  cla^s.    Make  a  copy  of  Figure  4-10  without 
the  labels.    Ma^e  a  large  drawing  of  the  human  skele- 
ton. *  Make  labels  for  the  picture. 


TEACHING  SUGGESTIONS: 

1.    Display  the  fish  (with  the  meat  sti/ 

Place  the  fish  on  a  table.  Have  the  stift 
around  the  table.  Depending  on  class  si; 
want  to  have  several  fish. 


the  bones) . 
nts  sit 
,  you  rpight 


Language  Cards/Key  Signs 
a  'vertebrate 
an  i  nterna I  ske I eton 
carti lage 

the  vertebral  column 
the  skul I 
the^reastbone 

ication  Cards 
for  human  skeletor) 


Have  the  students  caref i^Ly'  take  off  "Hhe  meat.    As  the  meat  is  removed,  have 
them  observe  the  ske  leta  l^tXucture  oj  the  fish.    When  the  students  have  finished 
you  should  have  the  entire  sK^etonx  This  could  be  glued  or  wired  to  a  piece  of 
heavy  cardboard  for  display., 


Read  through  the  text  yith«the  students, 
between  bone  and  cartilage. 


Be  sure  to  emphasize  the  difference 


4.  Have  the  students  answer  the'question  for  Figure  4-9.    Also' have  the  students 
compare  the  skeletons  in  Figure  4-9  to  the  human  skeleton  in  Figure  4-10. 

5.  Aave  the  students  look  <^re7Tn~y^1\the  labels       Figure  4-10.    Discuss  each' 
label  led  bone,  ;  • 

6.  Place  the  large  picture  of  the  skeletbo  on  the  board.    Have  the  students  close 
their  books.    Ask  them  to  place  the  labejs  in  the  correct  places. 

7.  At  the  end  of  the  lesson,  pass  out  the^  worksheets  with  the  picture  of  the 

skeleton.    Have  the  students  label  the  picture. 
********************* **************************,******** ******************************* 

•  * 

SECTION:    4.7  Skeletons 

Page  T-43/S- 1 1 4    Joints  Allow  Movement  of  Skeletons  (65-70  min.) 


ADVANCE  PREPARATION;  Materials  -  Find  a  movie  about  joints, 
(Captioned  Films).    Buy  one  or  two  chickens  (depending 
on  class  size).    Cook  the  chicken(s)  before  class.  If 
they  are  boiled  for  several  hours  the  meat  will  come 
off  the  £>ones.    Run  off  more  copies  of  the  picture  of 
the  human  skeleton,  without  labels. 

TEACHING  SUGGESTIONS:  * 


Language  Cards/Key  Signs 

a  joint 

a  hinge  joint 

a  ball-and-socket  joint 

a  g I i  d  i  ng  joi nt 

a  d  i  sc 

a  fixed  joint 
a  I i  gament     %  „ 


1.  *  Place  the  chicken(s)  on  dissectirfg  frays  or 'plastic 

plates.    Tell  the  students  that  they  will  be  looking  at  joints.    Review  the 
meaning  of  the  word  joint,  which  was  included  in  a  previous  lesson. 

m 

2.  The  students  should  look  at  the  skeleton  "and  locate  the  joints.     If  the  skeleton' 
has  come  apart,  the  students  should  try  and  find  the  pieces  which  fit  together. 
Ask  the  students  to  find  different  kinds  of  joints,  ( 

3.  Read  through  the  text  with  the  students.    As  each  joint  is  mentioned,  have  them 
•    attempt  to  find  it  on  the  chicken.    Also  ask  students  if  they  can  locate*  that  . 

type  of  joint  on  themselves.  " 

4/   After  reading  the  text,  ask  the  students  to  name  different  kinds  of  joints  on 
thei  r  bodi  es.  .                                f  * 

» 

5.,  After  doing  this  as  a  group,  pass  out  the  worksheet  of  the  human  skeleton.  Ask 

the  students  to  label  the  joints.    They  should  write  the  type  of  joint  along 
with  the  name,  e.g.  hings  joint  -  elbow;    DiscJss  their  answers. 

6.  For  further  jfj  i  scussion,  talk  about  surgical  replacement  of  worn  or  injured 
joints  with  artificial  joints.    Students  may  know  of  people  who  have  had  thi£ 
type  of  surgetr^.    The  most,  common  I  y  replaced  joints  are  the  hip,  knee,  and 
elbow.    Replacement  joints  are  made  of  special  metals  and  plastics  designed  to 
withstand  stress  and  constant  use  over  a  long  period  of  time. 

7.  fAs'  a  follow-up  activity,  ask  each  student  to  choose  one  type  of  joint.  Tell 

them  to  make  a  model  x>f  the  joint.    These  should  be  labelled  with  the  joint 

,  name  and  brought  to  class  when  completed. 
************************************************************************************** 
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SECTION:    4.8  Skeletons 


Page  T-4J/S-115    Internal  Skeletons  Grow  (50-55  min. 


) 


ADVANCE  PREPARATION:    Materials  -  Go  to  your  local  grocer/ 
store  and  ask  the  meat  manager  for* a  large  animal  bone. 
Ask  the  manager^to  saw  the  bone-in  half  lengthwise. 
Also,  hopefully  the  crayfish  are  still  alive  and  possi- 
bly they  have  molted  -  a  fascinating  event  to  observe. 
Have  microscopes,  slides,  eye  droppers  and  cover- 
slips,  as  well  as  prepared  slides  of  bone  cells. 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 

a  ti  ssue 

a  bone  eel  I 

calcium 

a  blood  vessel 

bone  marrow 

mo  I ti  ng 


Ask  the  students  what  they  tfcjnk  benes  are  like, 
all  the  way  through.  "* 


Ask  them  if  the  bones  are  hard 


2.  Show  the  students  the  animal  bone.    Allow  time  for  the  students  to  touch  the 
bone  and  observe  its  structure.    Have  one  students  draw  a  picture  on  the  board 
of  what  he/she  sees. 

3.  Ask  the  students  to  take  out  the  microscopes  and  pick  up  slides,  coverslips, 
and  eyedroppers.    Tell  the  students  that  they  can  attempt  to  look  at  bone  cells 
by  making  their  slides.    Also  display  the  prepared  slides,  which  the  students 
can  use  in  addition  to  their  own.  i 

4.  Discuss  the  students'  findings  when  looking  at  the  bone  cells.    During  their 
observations,  be  sure  that  they  take  tissue' from  the  different  parts  of  the 
bone.    Discuss  the  similarities  and  differences  of  these  tissues. 

>' 

5.  Read  through  the  text  with  .the  students.    Discuss  the  vocabulary  a$  it  occurs. 
Refer  to  Figure  4-13  when  discussing  the  parts  ^  the  bone, 


6.    At  the  end  of  the  lesson  again  ask  the  students  what  bones  are  like.    Have  the 

students  describe  the  structure  of  a  bone. 
******* ********************************************** *****************^***********^ 

SECTION:    4.9  Skeletons 

Page  T-44/S-1  17    How  Big  Can  An  Animal  Be?     (35.-40  m in.) 

TEACHING  SUGGESTIONS: 

1.  Read  through  <the  text  with  the  students.    Discuss  the  possibilities  listed  in 
the  text  for  sizes  of  animals. 

2.  Read  through  the  Highlights  section  with  the  students.    Ask  them  questions  about 
each  important  point. 

3.  Have  the  students  answer  the  Checkpoint  questions.    These  should  be  done  in  a 

discussion.    Rave  one  student  answer  a  question  and  then  have  the  other  students 

comment  on  the  question.    To  review  the  material  further,  repeat  some  of  the 

questions  asking  different  students. 
*************************************************************************************** 
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Level  7  Unlt_2  Life  Systems 
Chapter  4  Support  .Systems 
.  Muscles 


SECT  PON-  OUTLINE: 


Page 

Section  Number 

Lesson  Title 

Teaching  Time  * 

T-44 

4.10 

Muscles  Move  the  Skeleton 

65^70  mi  n . 

T-44 

4. 11 

Muscles  Have  Special  Functions 

.  50-55  min. 

T-45 

4.11 

Repairing  Sports  Injuries 

50-55  min. 

SECTION: 


4.10  Muscles 
Page  T-44/S-118 


Muscles  Move  the  Skeleton  (65-70  toin.) 


PREREQUISITES:    Proper  techniques  for  dissection. 

ADVANCE  PREPARATION:    Materials  Ou>\One  of two  chickens 
to  be  used  in  the  dissectior/.    Mak^a-^copy  of  the 
pictures  in  Figure  4-18  without 'the  labels.    Make  enough 
for  each  student.    For  the  d)ssection,  have  dissection 
trays,  pins,  and  instruments  for  each  chicken.    Two  or, 
three  students  can  work  on  the  s^pie  specimen. 


TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 


a  muscle 

a  muscular  system 

to*  contract 

a  tendon 

a  I igament 

the  biceps  muscle 

the  triceps  muscle 

to  relax 


1.  Pass  out  the  dissecting  equipment  and  the  chickens. 
Tell  the  students  that  they  will  be  Studying  about  muscles.  t  Have  the  students 
carefully  pull  back  the  skin  on  the  chicken  leg,  move  the  leg  and  look  at  the 
action  of  the>muscles.    Then  allow  the  students  to  explore  other  parts  of  the 
cKieken's  body,   looking  for  different  kinds  of  muscles.    Move  among  the  students 
as  tteay  work,  helping  them  to  identify  different  types  of  muscles. 

2.  Have  the  students  look  at  Figure  4-16.    Ask  the  students  the  name  of  this  system. 
Use  the  language  card  to  reinforce  the  system  name.    Point  out  the  muscles  and 
the  function  of  each  one  as  listed  in  the  picture.    Allow  the  students  to  perform 
the  action  indicated  and  feel  the  muscle  movement. 

3\    Begin  reading  the  text  with  the  students.    Read  the  first  two  paragraphs.  - 

4.  Then  have  the  students  look  at  Figure  4-15  and  discuss  the  pictures.    Have  them 
do  the  comparison  noted  under  the  pictures/ 

5.  *  Then  have  the  students  loerk  at  Figure  4-17,  4-18,  and  4-19.  ,  Explain  the  move- 

ment of  muscles,  as  is  listed  in  the  text,  but  do  not  read  through  the  text 
with  the  students.    The  students  can  move  their  own  bodies  to  correspond  to  the 
pictures,  feeling  the  muscles  during  the  movement. 

6.  Read  the  last  paragraph  in  the  section  wjth  the  students.    Review  the  vocabulary 
and  the  functions  of  the  muscles  listed.  .  *  *  *  .  * 


/ 


/ 


ERLC 


34 


05* 


7.    Pass  out  the  pictures  and  ask  the  students  to  \ab\\  the  biceps,  triceps,  and 

tendons  In  the*  pictures  "without  looking  at  the  book. 
****************************************************  x 

SECTION:    4.11  Muscles 

Page  T-44/S-M22    Muscles  Have  Special  Functions  (50-55  min.) 


ADVANCE  PREPARATION:    Mgterials  -  Have  prepared  slides  of 
muscle  cells  and  microscopes  ready  before  the  class 
begins. 

TEACHING  SUGGESTIONS:         '  ■ 


Language  Cards/Key  Signs 
voluntary  muscles 
a  striated  muscle 
involuntary  muscles 
smooth  muse le 
card  iac  muscle 


1.  Have  the  students  look'at  the  prepared  slides  of  muscle  

cells.    Ask  the  students  to  diagram  what  they  see.  As 
they  are  looking  at  the  slides,  ask  the  students  to  compare  the  different  cells. 
Discuss  their  observations. 

2.  Read  through  the  text  with  the  students.  ,  Refer  to  the  slides  when  discussing 
tire  muscle  cell  types.    Have  the  students  identify  the  muscle  cells  in  their 
drawings  and  label  them.    The  students  should  also  note  if  the  muscle  cells  are 
voluntary  or  involuntary. 

3.  Make  a  chart  on  the  board  with  the  following  headings: 


Muscle  Location 


Vol untary/ Involuntary 


Ask  the  students  to  think  about  the  different  parts  of  their  bodies, 
the  chart  as  a  group,  discussing  each  student's  ideas. 


Fill  in 


4.    Discuss  the  Highlights.    Ask  the  students  questions  on  the  important  points. 

Have  the  students  write  the  answer  to  the  Checkpoint  questions.    When  they 

have  completed  their  answers,  discuss  them. 
****************************************** *^**** ***************************  *********** 

Action:    4.  11  Muscles 

Page  T-45/S-125    Repairing  Sports  Injuries  (,50-55  min.)  > 


Language  Cards/Key  Signs 
an  injury 
^,a  physica I  therap  i  st 
a  researcher 
surgery 
certi  f  ication 


ADVANCE  PREPARATION:    Materials  -  Ask  a  doctor,  nurse  or 
physical  therapist  to  visit  your  class  &Tdiscuss 
sports  injuries,  their  prevention  and  rehabilitation. 

TEACHING  SUGGESTIONS:  * 

1.  Read  through  the  section  with  the  students.  This   

section  contains  many  new  ideas.    Be  sure. that  the 

students  understand  the  concepts  by  asking  questions  throughout  the*  section. 

f 

2.  Invite  a  doctor,  nurse^or  physical  therapist  to  visit  your  class.    Have  them 

discuss  how  to  prevent  injuries,  explain  the  importance  of  warm-up  exercises, 

the  treatment  of  injuries  and  the  rehabilitation  of  injuries. 
************************************************************************************** 
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Level  7  Unit  2  Life  Systems  , 

*■ 

4 

^Chapte£  4  Support  Systems  « 

Plant  Support 

— *\ 

c . 

SECTION  OUTLINE: 

Page 

Section  Number 

Lessor^  Title 

Teach  ing  Time, 

T-45 

T-45 
T-46 

—           ■ «,  - 
4.12 

4.13 
4.13 

*  < 
Water  Organisms  Stay  Near  The  •  <^ 
-  ^  Surface 

Land  Plants  Have  Support  Structures 
Evaluation 

55-60  min. 

4  60^-70  min. 
*    20-$5  min. 

 — ^ 

SECTION:    4.12    Plant  Support  x  9   m  * 

Page  T-45/S-126    Water  Organisms  Stay  Near  the  Surface  < 55-60  mi.n.) 


Language  Cards/Key  Signs" 
photosynthesis 
shat low  water  . 
a  holdfast  0  - 

an  air  bag 


ADVANCE  PREPARATION:    Materials  -  Bring  fn  different  types 
of  ^ter  plants,    £orfte  could  be  purchased  at  a  pet 
store.    These  can  alsobe  ordered  from  a  biological 
supply  house. 

TEACHING  SUGGESTIONS: 

Ti    The  students  should  first  observe  the  water  plants  which  ^you, have  collected. 
You  should  ask  them  questions  about  photosynthesis,  how  plants  live  in  waf&c, 
and  if  they  stay  near  the  top  of  the  water  or  n&ar  the  botfom.    Have  the  stu*- 
dents  develop  a  hypothesis  about  their  posftion  in  the  water/" 


<\,  wi 


2.  Read'through  the  text,  with  the  students.  *  See  if  the  students  can  locate  infor- 
mation which  would  prpve  or  disprove  their  hypothesis. 

3.  At  the  end  of  the- lesson,  ask  several  students  to  explain  why  water  plants 

stay  near  the  top'  of  the  water.  .  • 

*****************************************^^ 


SECTION:^    4.13    Plant  Support   *  * 

Page  T-45/S-127    Land  Plants  Have  Support  Structures  (60-70-  min! 


) 


ADVANCE  PREPARATION:    Materials  -"Have  several  potted 

plants  on  hand  which  wilt  easily.    Also  collect  all  of 
the  materials  necessary  for  the  experiment  on  pages 
"1 30- 131.    These  a're  listed  in  the  teacher's  manual.' 
Rewrite  the  directions  for  this  experiment  on  a  chartA 
transparency.    Make  copies,  cyt  the  chart  from  page  131, 
.one  for  each  student.    Have  a  cross  section  pf  .a  tree 
trunk  on  hand  for  the  last  part  of  this  section. 


Language  Cards/Key  ST 
Wionv(£ody  .pjants 

+3wi:'L   •  '**  ^ 

waody^fflantS  «  \A 
terk 
cambi urn 
xylem  * 

eel  lulQ$e  *%. 
I ignip  t 


_qns 
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TEACHING  SUGGESTIONS:  * 

1.  Begin  the  lesson  with  the  celery  experiment.    Place  the  chart  on  the  board. 

,     S«     !  ^uden+s/ead  +hrou9h  the  directions- and  then  perform  the  experiment. 
Pass  out  the  chart  for  the  students  to  fill  in  as  the  experiment  is  progressing, 

2.  While  the  experiment  is  going  on,  begin  reading  through  the  text* with  the  stu- 
dents.   Stop  to  fill   ,n  the  chart  for  the  experiment  and  continue  reading  the 
mater \ a  I .  J 

3.  When  discussing  the  wilted  plant,  show  the  students  your  plants  which  are 
wilted.      Have  the  students  water  them  and  record  their  observations  at  five 
minute  intervals,  the  same  as  the  other  experiment.    They  need  not  measure, 
but  just  write-down  what  is  happening  to  the  plant. 

4.  Show  the  "students  the  cross  section  of  the  tree  trunk.    D<rscCiss  the  different 
structures  which  are  observable.    Talk  about  the  growth  rings  and  what  can  be  - 
learned  from  studying  them. 


5.  .Read  through  the  section  on  the  tree  which  begins  on  page  130.    Have  the  students 
point  out  the  different  parts  of  the  trunk  on  the  cross  section  as  they  are 
talked  about  in  the  text. 

'  64  It  +h!  !nd°-f  +he  leSS6n'  discuss  +he  results  of  all  of  the  experiments.  Nave1 
*  the  students  give  their  reasons  for  the  results.  \ 
****************************************^^ 

SECTION:    4.13    Plant  Support 

Page  T-46/S- 133    Evaluation    (20-25  min.) 

ADVANCE  PREPARATION:.    Materials  -  Make  a  copy  of  page  134?  making  enough  for  each 

Student 

JEACHING  SUGGESTIONS:  ' 


1 


Read  through  the  Highlights  with  the  students.  Ask  them  questions  on  eadh  impor- 
tant point.  .  1 

2.  Have  the  students  write  the  answers  to  the  Checkpoints.    When  they  have  completed 
their  work,  discuss    their  answers.  '  *     »  '*" 

t 

3.  Read  through  the  Skullduggery  with  the  students.    Have  them  decide  as  a  group 
what  the  correct  answer  is.    Tell  them  if  they  are  right  or  wrong. 

4.  Pass  out  the  copies  of  page  134.-   Instruct  the  students  to  cut  out  the  bones 

from  the  cat.  Have  them  put  the  skeleton  together.  (They  need  not  use  the  Skull- 
duggery answers  to  guide  them,  ff  that  is  too  confusing.) 

5.  Read^through  What's  Next,  and  discuss  the  information. 

»  ♦ 
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Level  7  Unit  2  Life  Systems 
Chapter  5  Digestion  and  Excretion 
Breaking  Down  Food  - 


SECTION  OUTLINE: 


Page 

Section  Number 

Lesson  Title 

Teaching  Time 

T-49 

,  5.1 

Why  Do  Organisms  Need  Food? 

40-45  mln. 

T-49  • 

5.2 

Many  Substances  are  Found  in.  Food 

90  min. 

T-52 

5.3 

How  Does  Food  Get  Into  Cells 

90  min. 

T-52 

5.4 

Enzymes  Do  the  Work 

45-50  min. 

(next  day) 

20-25  min. 

T-54 

(third  day) 

20  min. 

5.5 

The  Energy  in  Food  Can  Be 

•   90  min. 

Measured 

T-54 

5.6 

A  Balanced  Diet  Is  Important 

90       m  j  n  . 

SECTION:    5.1    Breaking  Down  Food'  ,  , 

Page  T-49/S- 139    Why  Do  Organisms  Need  Food?  (40-45  )nin. > 


ADVANCE  PREPARATION:    Materials  -  Read  through  the  material 
in  Chapter  2.    Part  of  this  lesson  will  be  a  review 
from  this  chapter.     If  possible,  have  a  classroom 
pet  on  display  during  the  lesson. 

TEACHING  SUGGESTIONS: , 


Language  Cards/Key  Signs 
energy 

reproduction 
a  eel  I 
digestion 
excretion 


1.  The  teacher  should  begin  the  lesson  by  telling  the 
students  that  they  wiH  be  studying  the  topics  of  digestion  and  excretion.  The 

, teacher  should  write  the  terms  digestion  and  excretion  on  the  board  and  explain 
them  to  ^he  class.  "  " 

2.  «The  teacher  should  refer  to  the  classroom  pet  and  ask,  what  things  are  necessary 

for  this  animal  to  live?    When  a  student  discusses  the  need. for  food,  ask  what 
that  food  supplies  to  the  organism.  *  ^ 

3.  Read  the  information  on  page  140  to  the  class.    Review  the  concepts  from  Chapter 
x   2  on  food  and  energy. 

4.  NOTE:    The  beginning  of  this  section  has  been  omitted. 

5.  At  the  end  of  the  lesson,  the  teacher  should  explain  to  the  students  that  they 
will  be  learning  about  foods.    The  students  are  to  keep  a  log  of  the  foods  that 
they  eat  everyday.    The  students  should  take  several  sheets  of  notebook  paper, 
one  for  each  day  in  which  they  will  be  writing  their  log.    They  should  head  the 
paper  with  their  name  and  the  appropriate  date.    They  should  write  Breakfast, 
Lunch,  and  Dinner*on  the  paper,  leaving  enough  room  in-between  for  them  to  write 
in  the  foods  that  they  have  eaten  for  that  meal.    This  log  should  be  continued 
daily  until  section  5.6  has  been  completed. 

*******************************************^ 
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SECTION:    5.2    Breaking  Down  Food 

Page  T-49/.S-140    Many  Substances  Are  Found  'in  Food  (90  miri\) 


ADVANCE  PREPARATION:  'Materials  -  See  Teacher's  Manual^for 
specific  information  on  the  two  experiments.  'The**' 
teacher  should  write  the  directions  for  the  experi- 
ments on  a  transparency/chart  using  language  appro- 
priate to  the  students j C-Jhe  teacher  should  also  copy 
the  charts  on  pp.  142-143  and  put  f hem  on  a  ditto. 
Each  student  should 'tiave  four  copies  of  Figure  5-4  and 
one  copy  of  Figure  5r5.    When  copying  Figure  5-4, 
the  labels  for  the  substances,  just  number  them  and 
^Tiave  the  numbers  correspond  to  numbers'on  .the  con- 
tainers holding  .the  substances. 


em  i^t 


TEACHING  SUGGESTIONS: 


t^n 


Language  Cards/Key  Signs 
nutri  ents 
protei  ns 
fats 

carbohydartes 
starch 
^sugars 

I  dent  i  f  ication  Cards 
(Labels  for  a  I  I  items 
used  in  experiments) 


-The  teacher  should  display  all  of  the  materials  necessary  for  the  experiment. 
The  labels  should  also  be  displayed.    The  class  should  discuss  each  material  and 
practice  saying/signing  the  words.  The  chart  on  the  experiment  should  bfe  dis- 
played on  the  board. 

« 

The  teacher  should  pass  out  the  worksheets  (Figure  5-4)  and  show  the  students  how 
the  numbers  on  the  worksheet  correspond  to  the  numbers  on  the  containers. 

The  teacher -should  explain  to  the  studetits  that  they  will  be    doi  ng  -exper  iments 
with  food  substances^.    They  will  discuss  the  names  for  the  substances  at  the  end 
of  the  lesson.    The  purpose  of  the  experiments  is  to  find  out  which  of  the  tests 
will  show  the  presence  of  a  particular  food  substarlce.    The  students  should  do 
the  experiments  and  record  the  results  on  their  worksheets.    They  should  read,  the 
directions  for  the  experiment  from  the  chart. ^  

The  students  could  work  in  pairs  or  'teams1  to  conduct  the  experiments.  After 
they  have  completed  the  worksheets,  the  results  should  be  discussed.    The  teacher 
should  ask  the  students  to  match  up  the  test  substance  with  the  food  substance 
which  it  tests  for. 


The  teacher  should  then"read  the  first  paragraph  of  this  section  (page  140)  with 
the  students.    The  teacher  should  explain  which  numbered  substances  correspond 
to  the  names  -  protein,  fat,  carbohydrate  (sugar/starch).    The  students  v^hou I d 
Look  "at  Figure  5-3,  and  discuss  the  foods  found  in  each  of  the  three  groups. 


Day  2 


The  chart  on  experiment  two  can  be  placed  on  the  board.    The  food  substances  that 
are  being  used, should  be  displayed  with  proper  labels.    The  other  equipment  for 
the- experiment  should  also  be  on' display.    The  teacher  can  begin  the  lesson  by 
asking  the  students  to  label  the  materials,  and  to  explain  which  substance  was  to 
be  used  to  test  for  which  food  substance.' 


2.  The  students  should  read  the  directions  for  the  experiment.  They  should  take  a. 
worksheet.  They  can  work  in  pairs  or  'teams'  as  before.  They  should  test  each 
substance  and  record  their  results  on  the  worksheet 'of  figure  5-5: 

3.  When  the  students  have  completed  the  i  ^  tests,  the  class  should  discuss  the  results. 
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4.    The  teacher  could  request  that  tfye  students  bring  in  other  substances  which  they 

might  want-to  test.    These  could  be  tested  at  another  time. 
************************************^^ 

«  * 
SECTION:    5.3    Breaking  Down  Food  '  •  ' 

Page  T-52/S- 143    How  Does  Food  Get  Jnto  Cel Is?  (90min.) 

PREREQUISITES:-    Labeling    the  parts  of  tfje  cell  explaining,  the  function  of  the  cell  ' 
merrlftra'ne. 

ADVANCE  PREPARATION:    Materials  -  See  Teacher's  Manual  for 
^     experiment  on  diffusion.    Also  set  up  the  sugar  exp§rM- 
ment  with  a  glass  of  water,  a  sugar  cube,  and  a  spoon 
for  each  student.    Make  a  model  of  a  large  cell,  as  in 
Figure  5-6.    Cut  the  molecules  fro^n  cardboard.  Make 
two  sets  of^molecules,  separate  ones  as  in  Figure  5-7. 
Make  sure  the  molecules  are  different  shapes  as  they 
are  in  the  two  figures. 

TEACHING  SUGGESTIONS: 
* 

1.  Begin  the  lesson  by  reviewing  the  parts  of-  a  cell.    Ask  a  student  to  draw  a  cell 

<  on  the  board,  including  all  of , the  parts.    Ask  another  student  to  label  the  parts 
of  the  eel  I . 
# 

2.  T/he  teacher  should  ask,  Where  do  organisms  get'energy?  Does  a  cell  need  energy? 
How  does  a  cell  get  that  energy?    Allow  the  students  time  to  discuss  these 

-questions  without  telling  them  if  they  are  completely  correct  in  their  answers. 

3.  The  teacher  should  then  explain  to  the  students  th^t  cells  do  need  energy  and 
that  food  does  go  into  the  cells.    The  teacher  should  remind  the  students  of  the 
actua I  size  of  a  eel  I ♦ 

4.  The  teacher  can  display  the  outline  of  the  cell  (membrane)  with  the  spaces  (from 
Figure  5-6).  ,  The  teacher  should  explain  with  the  spaces  (from  Figure  5-6).  The 
teacher  should  explain  that  the  picture  represents  the  eel  k  membrane.  The  ques- 
tions should  again  be  asked,  How  does  food  get  into  the  cell? 

5.  After  discussing  the  possible  ways  food  could  get  into  the^cell,  the. teacher 
■  should  show  the  students  the  moelcules.    The  teacher  should  ask  a  student  to 

demonstrate  how  the  molecules  get  into  the^ceils.    The  teacher  should  pose  the 
problem  of  the  molecule  which  is  too  large, 

6.  When  the  students  understand  the  movement  of  molecules  in  the  cells  the  teacher 
should  bring  out  the  two  demonstrations  (potassium  permanganate,  and  sugar), 
The  teacher  should  explain  to  the  class  that. they  will  be  observing  the  experi- 

^  ments  and  discussing  the  results.    Begin  the  potassium  permanganate  experiment 
firff-    Have  the  students  make  an  initial  observation  of  the  experiment.  Then 
begin  the  sugar  experiment,  allowing  the  Students  to  take  small  tastes  of  the 
water  from  the  top  of  the  glass  to  see  if  they  taste  any  sugar.    These  experiments 
should  be  continued  as  the  lesson  progresses,  stopping  the  lesson  at  various 
intervals  for  further  observation.    Note:    another  experiment  which  could  be 
done  in  the  classroom  is  to  spray  perfume  at  one  end  of  the  Voom,  and  ask  the 
students  to  raise  their  hands  when  they  smell  the  perfume.  fc  v 


Language  Card$/Key  Signs 
a  molecule  * 
a  ce I  I  membrane 
di  f fusion  -  x 
a  sp$ce 


40 
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7. 


8. 


The  teacher  should  write  the  word  diffusion  on  the  board.    This  term  can  b 
explained  using  the  cell  model  and  the  molecules., .  The -students  can  look  at 
Figure  5f6  and  answer  the  questions,  Which  molecules  are  diffusing  into  the  cell 
and  whicp,  are  diffusing  out  of  the  cell?  *  *^ 

Final  observations  gf  the  experiments  should  be  made  at  "the  end  of  the'cfass. 
The  connection  should  be  made  between  the  experiments  and  the  term  diffusion. 


2. 


Day  2 

.  l.>  The  teacher  s_hp,uld  begin  the  lesson  by  reviewing  the  concepts  taught  previously. 
The  teacheV  should  ask  a  student  to  explain. how  food  gets  into  the  cells. 
Another  student  could  be  asked  to  explain  the  term  diffusion.    A  discussion  of 
the  previous  day!s  experiments  shouldftake  place  to  review  'the  experiments  as 
examples  of  diffusion.  - 

Us injg,  the  eel  I' model  from  the  previous  lesson,  the  teacher  should  display  the 
large  chains  of  molecules.    The  teacher  can  ask  the  students  how  these  rfiolecule's 
can  get  into  the  cells.    The  students  can  look  at- Figure  5-8  to  see  which  mole- 
cules go  with  which' food  substance. 

The  teacher  should  ask  the  students  again,  How  can  these  chains  of  molecules  get 
info  the  cells.    The  possibi I ities'should  be  discussed.    The  teacher  should  ex- 
plain which  possibility  is  correct. 

4.  The  teacher  should  read  the  last  two  paragraphs  on  page  144  continuing  to  page 
145.  The  class  should  again  discuss  the  concept  that  the  molecules  are  broken 
down  in  the  body.  * 

•  * 

5.  At  the  end.  of  the  lesson,  the  teacher  should  review  the  concepts  of  diffusion 
and  digestion. 

6.  NOTE:  Leave  the  experiment  with  the  soda  crackers/saliva  until  the  next  lesson. 
*********************************** 


3. 


SECTION:'    5.4    Breaking  Down  Food 

Page  T-52/S-146    Enzymes  Do  the  Work  (45-50  min, 

ADVANCE  PREPARATION:    Materials  -  See  Teacher1 s  Manual  for 
listing  of  materials  and  procedures  .for  the  two  experi- 
ments.   Write  out  the  directions  for  the  experiments  on 
chart  paper/transparency.    NOTE:     In  the  starch/sugar 
experiment  (section  5-3)  use  both  the  crackers  and  the 
raw  potato. 

TEACHING  SUGGESTIONS: 


and  20-25  min. ) 


(Label s  for  a  I  I  things 

used  in  the  experiments) 


The  teacher  shoutd  display  the  materials  for  the  first 
experiment  on  a  table  in  front  of  the  class.    Tbe  stu- 
dents should  label  each  object  used  in  the  experiment. 
(Include  the  materials  for  testing  the, presence  of 
sugar/starch. )    Review  the  tests  used  previously  for  the  presence  of  sugar  or 
starch. 


Language  Cards/Key  Signs 
sa I  i  va 

soda  crackers 
an  enzyme  / 
digestive  enzymes 
gelatin 

a  petri  dish  A 
Identification  Cards 


2.    The  Students  should  take  one  cracker  and  one  piece  of  raw  potato.    The  teacher 
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should  place  the  chart  on  the  board.    The  teacher  should  instruct. the  students 
to  read  the  directions  from  the  chart. 

3.  The  students'  should,  as  a  group,  chew  on  the  crackers  and  then  discuss  the 
results.    After  the  discussion,  the  student?  should  be  allowed  to  test  for  • 
sugar/starch  in  the  cracker,  saliva,  and  then  the  partially  digested  crgcker. 

4.  Next  the  students  should  chew  the  piece  of  raw  potato  and  then  follow  the  same 
sequence  of  discussion  and  experimentation  as  they  did  with  the  cracker. 

5.  The  teacher  should*  read  the  first  paragraph  of  section  5-4  to  the  class,  ex- 
plaining the  vocabu lary- as  appropriate.    Then  the  cla^s  should  discuss  the 

*  'information  and*  define  ,the  terms  used  in  the  paragraph. 

i 

6.  The  teacher  should  then  display  the  chart  for  the  next  experiment  as  well  as 
the  materials.    Again' the  students  should  label  the  materials.    The  class 
should  read  through  the  directions  as  a  ^rpup.    The  teacher  should  make  sure  that 
the  students  understand  the  direqtions  by  questioning  them,  on  the  steps  to 
follow. 

7.  The  students  should  work  in  pairs  and  comp,tete  the  first  part  6i  the  experiment. 
The  other  parts'  will  be  completed  during  the  next  two  days. 

8:   The  teacher  should  review  the  new  vocabulary  Mom  the  section  and  have  the 

students  define  the  terms.  *  1 
***************  ********  ********!*************  *****************  ************************** 


SECTTON:     5.5    Breaking  Down  Food, 
Page  T-54/S-147    The  Ene 

PREREQUISITES:    The  ability  to  multrply  and  divide,  as  well  as  do  colJmn  addition. 


Page  T-54/S-147    The  Energy  in  Food  Can.Ete^easured  (9Q  min.) 


Language  Cards/Key  Signs 

a  calorie" 

weight 

weight  gai  n 

weight  loss  *  - 


ADVANCE  PREPARATION:    Materials  -  See  Teacher's  Manual  for 
a  listing  of  materia  I  s  meeded  for  the  demon  stratiori. 
Also  collect  'calorie  counters1  for  the  students  to  use 
during  the  two  days.    Write  the  formula  for* f i ndi ng  the 
number  of  calories  on  £  transparency/chart.     If  appro- 
priate give  the  students  various  data  to  put  into  the  ' 
formula  and  find  out  numbers  of  calorids  for  particular  * 
goods.    Make  a  ditto  of  the  chart  '(se0  back).    Make  enough  . 
to  give  each  student  5  copies.  * 

TEACHING  SUGGESTIONS:  '  '  .  _ 

1.  The  students  should  be  asked  to  look  at  page  148.    The  teacher  should* ask  the 
students  if  they  know  what  calorie*s  are  and  why  they  are  listed  on  this  chart. 
Discuss  the  term  "calories  and  explain  what  it  njeans  if  the  students  are  unfamiliar 
with  the  term. 

2.  The  teacher  should  conduct  the  demonstration  experiment,  explaining  to  the  class  ' 
as  the  teacher  proceeds  through  the  experiment,  what  is  beirtg  done  and  why. 

The  formula  for  finding  calories  should  be  ^n  display^  When  the  teacher  has 
completed  th^  nut  burning,  the  students  should  figure  out  the  number  of  calories. 
FoUow  the  same  procedure  for  the  sugar  dube  burning. 
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If  it  Is  appropriate  to  the  students '"mathematics  skills,  the  teacher  should 
gjve  them  additional  data  to  plug  into  the  formula.  • 

The  students  should  observe  the  changes  in  the  gelatin  from  the  previous  day's 
experiment.    They  should  discuss  the  changes  and  the  possible  reasons  for  them. 


Day  2 


4. 


5. 


6. 


The  teacher  should  ask  the  students  to  take  out  their  food  log  that  they,  have 
been  keeping  since  the  beginning  of  the  chapter.  The  teacher  should  pass  out 
the  following  form  and  the  students  should  write  the  various  foods  on  the  form. 

Next  the  students  should  look  at  the'chart  in  the  book  and/or  booklets  on 
Calories  and  write  in  the  number  of  calories  for  each  of  the  foods,  on  their 
charts. 

When  the  students  have  completed  their  charts,  they  should  add  the  number  of* 
calories  consume^ for  each  day  of  their  log. 

i 

The  teacher  and  students  should  read  the,  text  for  section  5-5  from  the  beginning 
to  the  second  paragraph  on  page  149.    As  the  students  are  reading  the  information, 
they  should  be  relating  it  to  the  demonstration  of  the  previous  day  and  to  their 
listing  of  calories  on  their  charts. 

The  teacher  should  take  the  informafion  in  the  last  part  of  this  section  on 
weight  loss  and  gain  and  explain  it  to  the  class  using  specific  examples.  The 
text  need  not  be  used  for  this  explanation.    These  examples  should  be  written 
on  the  board,  and  the  students  should  be  asked* to  compute  the  difference  between 
calories  used  and  calories  consumed.    The  teacher  should  continue  giving  examples 
until  the  students  understand  the  relationship  of  calories  and  weight  gain  or  loss. 

At  the  end  of  the  class,  the  .students  should  again  observe  the  gelatin/  „  ♦ 
protein  experiment  and  discuss  the  results.    Refep  back  to  page  147  for 
appropriate  questions  on  the  experiment. 

Chart  for  students 


FOOD  EATEN 


NUMBER  OF  CALORIES 


VITAMINS/MINERALS  IN  FOOD 


********* ******************************************************************** 


********* 


SECTION:     5.6    Breaking  Down  Food 

«r         Pa9e  T-54/S-150    A  Balanced  Diet  Is 'Important  (90  min.) 

* 

ADVANCE  PREPARATION:    Materials  -  Cut  out  a  variety  of  ' 
pictures  of  foods  from  the  three  groups ♦    Mount  each 
picture  on  cardboard  and  leave  room  on  the  cardboard 
for  the  students  to  write  the  name  of  the  food.  Make 
a  worksheet  with  a  chart  for, the  students  (see  example) 
Make  enough  copies"tosgive  each  student  three  copies, 

TEACH  TNG  SUGGESTIONS: 

1.  The  teacher  should  begjn  the  lesson  by  passing  out  the 
food  samples.  The  students  should  take  turns  labeling 
them, 

2,  The  teacher  should  then  ask  the  class  to  design  some 


Language  Cards/Key,  Signs 
v  i  tami  ns 
minerals 
protei  n 
carbohydrates 
fats 

a  disease 
a  balanced  diet 

Identification  Cards 
(Labels  for  foods  used 
In  lesson) 


ERLC 
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'good  meals.1    The  teacher  can  tape  the  pictures  of  the  foods  which  are  chosen, 
in  a  group,  on  the  board.    The  students  should  make  up  four  or  five  different 

meals.1  • 

> 

3.  The  teacher  shoujd  then  explain  that  it  is  important  to  have  a  'balanced  diet. 
%The  teacher  shoulxkask  the  students  what*  they  think  should  be*  a"  part  of  a  bal- 
anced diet.    As  the  students  discuss  them  write  the  terms  protein,  carbohydrate 
and  fat  on  the  board.    The  teacher  should  tell  the  students  that  there  are  other 
important  parts  of  a  balanced  diet.    These  are  vitamins,  minerals,  fi«ber,  and 
water.    Add  these  to, the  list  on  the  board. 

4.  The  teachers  should  then  pass  out  the  worksheet  with  these  labels  on  it.  The 
students  should  copy  the  foods  which  they  have  grouped  into  meals'.    Then  they 
should  put  a  check  under  the  appropriate  column(s).    When  the  students  have 
completed  the    worksheet,  they  should  discuss  the  meals.    The  teacher  should 
point  out  that  a  balanced  diet  means  having  some  of  each  group.    The  student? 
should  check  to  see  if  their  meals  were  balanced  of  not  and  if  not,  why  not. 

5.  The  students  should  then  read  the  information  i-n  section  5-6.    When  discussing 
the  section  on  a  balanced  tiiet,  ask  one  of  the  students  to  explain  what  is 
meant  by  thi  s  term. 

6.  Discuss  each  chart  carefully,  having  the  students  read  about  each  vitamin 
and  mineral,  where  they  are  found  and  how  they" help  the  body. 

7.  The  students  should  take  out  their  log-charts  from  the  previous  lesson.  They 
should  fill   in  the  information  on  vitamins  and  minerals.  ♦ 

8.  For  further  review  of  the  balanced  diet,  the  students  can  take  their  own  food 
consumption,  and  place  the  items  on  the  chart  with  the  head i ngs .Protei n, 
Carbohydrates,  etc.    They  can  evaluate  i-f  they  are  eating  a  balanced  diet. 

Day  2 

1.    The  students  should  read  the  Highlights  section.    The  teacher  should  ask  the 
students  questions  on  the  concepts  taught  in  this  section. 

^2.    The  students  should,  Qn  theirN^wn  paper,  answer  the  questions  in  Checkpoints. 
The  teacher  can  paraphrase  or  reword  the  questions  if  necessary. 

3.  ^When  the  students  have  completed  their  answers,  the(  class  should  discuss  the 
questions  and  answers. 

WORKSHEET  '  «  , 


Food 

Protein 

Carbohydrates 

Fats1 

Fi  ber 

Water 

Vitamins 

Minerals 
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Level  7  Unit  2  Life  Systems 
Chapter  5  Digestion  and  Excretion 
Digestive  Systems 


SECTION  OUTLINE: 


Page 

Section  Number 

'lesson  Title 

Tea'Chfng  Time 

T-55 

5.7 

Digestion  In  a  Small  Animal 

45-50  min. 

T-55 

5.8 

Large  Organisms  Have  Digestive 

90  min. 

Systems 

* 

T-55 

5.9 

Plants  Also  Digest  Food 

*     45  min. 

T-55 

5.10 

Digest Tve  Systems  Vary 

135  mFn.' 

(3  days) 

SECTION:    5.7    Digestive  Systems 

Page  T-55/S-154    Digestion  )n  a  Smal I 'Animal  (45-50  min.) 


ADVANCE  PREPARATION:    Materials  -"Draw  a  picture  of  a  hydra 
for  a  worksheet  on  which  the  students  will   label  the 
parts.    Have  a  transparency/chcfrt  of  the  same  picture. 

TEACHING  SUGGESTIONS: 

1.    Begin  the  lesson  by  reviewing  the  section  on  the 
m  amoeba  from  Chapter/^    .    Review  the  process  of 
capturing  and  digesting  food. 


Language  Cards/Key  Signs 

d  igestion 

a  hydra 

an  am6eba 

to  paralyze 

tentacles 

Identification  Cards 
(labels  for  pictures  of 
hydra") 


2.  The  students  should  read  the  text  in  section  5-7  and 
discuss  Figures- 15.  ^ 

3.  The  teacher  should  place  the  chart  of  J-he  hydra  on  the  board  and  discuss  the 
parts.    The  students^can  write  the  labels  for  the  parts  on  the  chart  itself. 

4.  As  a  review  of  the  lesson,  the  teacher  can  pass  out  sthe  worksheets  with  the 
picture  of  the  hydra.    The  students  should  again  label  the  parts. 

5. -    At  the  end  of  the  lesson,  the  teacher  should  ask  the  students  to  explain  the 

digestion  process  in  the  amoeba  and  the  hydra.  ' 
******************************************************** 


960 
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SECTION:    5.8    Digestive  Systems  ' 

Page  T-55/S-155    Large  Organisms  Have  Digestive  Systems  (90  min.) 

—  |»  ■ 

PREREQUISITES:    Basic  knowledge  of  the  human  digestive  system: 


ADVANCE  PREPARATION:    Materials  -  Make. a  large  chart/trans- 
parency of  the  digestive  system  in  Figure  5-16,  do  not 
put  labels  on  the  picture,  but  make  label  cards  (  if  a 
chart  is  used).    Make  a  student  worksheet  with  a  simi- 
-    lar  drawing,  putting  the  labels  for  the  picture  at  the 
bottom  of  the  page.    Draw  several  types  of  food  on  sep- 
arate pieces  of  paper.    Have  several  plastic  cups  ready 
for  the  lesson  as  well  as  vials.fi  I  led  with  the  follow- 
ing:   -a  liquid  to  represent  saliva 

-a  liquid  for  stomach  acid  , 

-pancreatic  juices  • 

-bile  <  '  r 

These  vials  should  each  be^l,abejed  with  their  Con- 
tents.1 .  ' 

TEACHING  SUGGEST  IONS:  ' 


Language  Carc^s^ey  Signs 

the  digestive  syMem 

sa  I  i vary  glands 

the  esophagus 

the  stomach 

the  intestines 

the  pyJorus 

the  pancreas 

the  I i ver  bile 

the  gal  I  bladder 

villi 

the  append  ix 
the  rectum 
the  anus 

Identification  Cards  * 


(.Labels  for  picture  of 
digestive  system) 


1.  The  teacher  should  pass  out  a  cracker/  to  each  student*. 
The  teacher  should  instruct  the  students  -fo  chew  the 
cracker  while  standing  on  his  or  her  head.     (They  can 
also  kneel  on  the  floor,  lean  forward  and  touch  their 

heads  to  the  floor.)  When  th6  students  have  finished  chewing  the  cracker,'  the 
teacher  should  ask  the  students  if  the  cracker  went  !down.! 

2.  The  class  should  discuss  the  results  of  the  experiment.  The  teacher  should  . 
point  out  that  the  movement  of  muscles  pushed  the  food  down  and  that  it  does1* 
not  matter  if  the  person  is  upside  down  oKVight  side  up. 

3.  Th'e  teacher  should  put  the  chart  of  the  digestive  system  on  the  board.  The 
teacher  should  ask  the  students  the  name  f.or  each  part  of  the  digestive  system. 
After  the  students  respond  with  the  correct  label  for  the  first  item,  the, 
teacher  should  place  the  label  on  the  picture.    Then  the  teacher  should  follow 
this  sequence*  of  activities  for  each  part  of  the  system.'.  When*  the  students  do- 
not  know  the  information,  the  teacher?  should  explain  the 'functions  according  to 
the  text  on  pages  156-157.     (NOTE:  'The  students  need  not  read  the  text.*)  * 

4.  At  the  end  of  this  lesson  the\teacher  should  pass  out  the  worksheet  and  the 
students  should  label  the  digestive  system  without  looking  at  the  large  chart, 
or  i n  thei  r  books. 

*  The  students  should  however,  refer  to  the  picture  on  page  158  when  (drawing  the 
intestines.  * 


Day  2  ^  '  -  ■  ,  ^ 

1.  The  teacher  should  again  put  ujp  the 'chart/transparency  on  the  board.  m  Each  stu- 
dent should£have  the  opportunity  to  label  and  state  the  function  of  one  part  of 
the  system. \ 


2.    The  teacher  should  put  out  the  materials  listed  in  the  materials  section 
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3. 


(drawings  of  food,  plastic  cups,  vials  of  liquids).    The  teacher  should 
explain  to  the  class  that  they  will' play  a  game  -  A  Digestive  Game.    The  stu- 
dents should  sit  in  a  circle  with  the  materials  on  a  table  in  the  center  of 
the  group,  within  easy  reach  of  each  member  of  the  class. 

The.  teacher  should  explain  to  the  class  that  they  are  now  the  human  digestive 
system.    Each  person  represents  a  different  organ  in  t^e  system.    Each  organ 
WLLL^be  required  to  do  something  to  the  food  being  passed  through  the  system, 
and  to  state  the  function  of  that  particular  organ.  + 


4. 


To  start  the  game,  the  teacher  should  take  cm^' drawing  of  food  and  state  that 
this  human  vyi  M  eat  (food)    .    Then  he/she  should. pass  the  food  to  the  person 
on  his  or  her  right.    That  person  is  the  mouth.    The  person  needs  'to  state  who 
they  are,  and  their  function.    Then  the  student  should  do  whatever  is  necessary 
to  the  food.     (In  this  case  the  student  tears  up  the  food,  puts  it  Ln  a  cup  and 
V  adds  saliva,  from  the  appropriate  vial.)    Each  student  takes  a  turn  becoming 
the  next  part  in  the  system.  , 

5.    The  teacher  should  do  this  activity  several  times  until  the  students t understand 

the  Sequence  of  events  which  occur,  and  the  organs  involved  in  the  digestive 

process.  ~              ,  > 

**********************************^^ 

SECTION:    5.9    Digestive  Systems 

(    Page  T-55/S- 158    Plants  Also  Digest  Food  (45  mini) 


ADVANCE  PREPARATION:    Materials  -  See  Teacher1 s  Manual  for 
materials  and  directions  for  the  experiment.  Wrufe 
out  the  directions  fbr  the  experiment  on  a  chart/* 
transparency. 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 

photosynthes  i  s 

starch 

Identification  Cards 
(Labels  for  the  exper- 
iment }  '  # 


1.  The  teacher  should  display  the  materials  for  the 
experiment  on  a  table  in  front  of  the  class.    The  ' 
students  should  be  asked  to  label  the  materials. 

2.  The  teacher  should  then  display  +he  chart  explaining  the  experiment.    The  students 
should  read  the  directions  referring"  to  the  materials  as  necessary.    The  students 
should  work  in  pairs  for  the  experiment. 

3.  The  teacher  should  pass  out  the  materials  to  the  students.    The  students  should 
follow  the  directions  and  complete  the  experiment.    Do  not  refer  to  the  ques- 
tions in  the  book*    Focus  the  discussion  on  the  differences  which  they  see 
between  the  green  and  ripe  bananas.    Have  several  students  draw  pictures  on 
the  board  of  what^hey  are  seeing.    Discuss  the  possible  reasons  for  the 
differences.  ,  * 


4.  Then  read  the  beginning  of  section  5-9.  Discuss- the  information  and  how  it 
relates  to  the  experiment.  At  the  end  o-f  the  class  ask  several  stduents  to 
exp I  a i n^ogajn  the  differences  between  a  green  and  ripe  banana. 


\ 
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SECTION:    5.10    Digestive  Systems 

Page  T-55/S-1 59^  Digestive  Systems  Vary  (135  min.  -  3  days) 

PREREQUISITES:    Skills  in  dissection  of  specimens.  ^  A 


ADVANCE  PREPARATION:    Materials  -  Get  a  Variety  of  organ- 
isms to  dissect:  .a  frog,  an  earthworm,  a  fish,  and.  * 
possibly  a  cat.    These  can  be  ordered  from  Carolina 
Biological  Supply.    Have  all  of  the  necessary  dissect- 
ing guides  for  ^each  organism  used.    Also,  if  possible, 
purchas^  a  Venus  Fly  Trap.    (This  can  also  be  ordered 
from  Carolina,)    A  large  sheet-  to  tagboard  for  each 
stud,ent .  *  . 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
a  gizzard 
ce  I  I  u  fose 
bacteria 

termites  x 
fungus 

Identl f  ication  Cards 
Labels  for  parts  of  di- 
gestive systems  of  , 
an  ima I s  d  i  ssected 


The  teacher  should  pass-  out  the  dissecting  materials. 
The  students  should  work  in  pairs.    Each  pair  should 

choose  which  organism  they  want  to  dissect.    They  should  work  carefully,  following 
the  dissecting  guide.     (If  no  guides  are  available,  the  teacher  can  ask  the  stu- 
dents to  work  very  carefully,  and  try  and  help  each  group  with  their  dissection.) 
The  teacher  should  instruct  the  students  that  they  are  to  look  at  the  digestive 
.system  of  the  organism.  v 

When  the  students  have  located  the  various  parts  of  the  digestive  system,  they 
should  diagram  the  system  and  label  the  parts.,    When  a  I  I  of  the  students  have 
finished  the  dissection,  each  pair 'of  students  can  explain  to  the  rest  of  the 
class  what  they  found.    They  can  also  show  the  class  tjfelr  drawing  of  the  di- 
gestive system.    These  can  be  display^  in  the  classroom.        .  t 


Day  2 


1.  "pfe  students  should  read  through  the  text  with  the  teacher.    They  should  discuss 
The  information,  and  discuss  each  Figure. 

2.  When  discussing  the  section  on  termites,  the  teacher  can  refer  the  students  to 
pages  136-137  to  look  at  the  picture  of  termites. 

3.  The  students  should  discuss  the  variety  of  organisms  and  their  digestive  systems. 
The  teacher  should  ask  the  students  to  choose, one  organism.    The  students  should 
then  go  to  the  Nbrary  or  an  encyclopedia  and  find  information  on  the  digestive 

*    (  system  of  their  particular  organism.    Each  student  should  make  a  large  diagram 
.of  the  digestive  system  and  label  the  parts,*     (These  will  be  used  during  the 
next  class. ) 

Pay  3 

1.  Each  student  should  take  turns  giving  his  or  -her*  report  •  to  the  class  on  the 
organism  and  its  digestive  system.    The  students  can  discuss  the  information 
after  each  presentation.  *> 

2.  The  students  should  read  the  Highlights  section.    The  teacher  should  ask  the 
students  questions  about  the  concepts  in  this  section. 

3.,    The  students  should  take  their  own  paper  and  answer  the  Checkpoints.  The 
-teacher  can -paraphrase  the  questions  if  necessary. 

4.  When  the  students  have  conpleted  their  answers,  they  should  discuss  them  with 
the  class.  $  m 
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Level  7  Unit  2  Lite  Systems 
Chapter  5  Digestion  and  Excretion 
The  Excretory  System  ■ 


-  SECTION  OUTLINE: 


Page 

Section  Number 

Lesson  Title 

Teaching  Time 

T-56 
T-56 

T-56^ 
T-57 

5?11 
5. 12 

5.13 
•>5. 13 
5.15  ' 

The " Kidneys  Get  Rid  of  Urea 
Kidneys  Help  Control  Water  Loss 
Also 

Excretory  Systems  Vary 
Field  Trip 

Evaluation                 ,  «> 

50  min. 
'      50  min. 

45  min. 
60*  min. 
45  min. 

SECTION: 

5.11    The  Excretory  System 

Page  T-56/S-163    The  Kidneys  Get  Rid  of  Urea  (50  min.) 

•  V5 

PREREQUISITES:    Basic  Information  on  the  excretory  system. 


ADVANCE  PREPARATION:    Materials  -  Make  a  large  chart/trans- ^.anguaqe  Cards/Key  Signs 
parency  of  the  Excretory  System  without  the  labels.       ft  Kidney  JBk~ 


parency  of  the  Excretory  System  without  the  labels, 
Make  the  labfels  separately,  which  could  then  be  placed 
-  on  the  drawj^n^ku  the  students*.    Make  a  worksheet  for 
the  students  wifWthe  same  picture,  placing  the  names 
*   Qf  the  parts  at  the  bottom  of  the  page.  Purchase 
several -beef  kidneys  to  be  used  in  the  class.  Have 
dissecting  tools  and  thays  ready  for  the  class. 

TEACHING  SUGGESTIONS: 


1. 


kidney 
urea 
to  excrete 

the  excretory  system 
urine  ^ 
ureters 
the  bladder 


Identification  Cards** 
(Labels  for  diagram  of 
excretory  system) 


2. 


3. 


The  teacher  should  begin  the  fesson  by  stating  that  the 
class  has  been  studying  the  digestive  system,  which 
takes  care  of  solid  waste.    The  teacher  should  ask 
the<:lass  which  system  takes  care  qf  liquid  waste,  and 
als.o  afek  if  the  students  remember  any  of  the  parts  of. 
the*  system.  ; 

The  teacher  should  display  the  chart/transpar*ency.    The  students  should  tra#d 
the  path  of  liquid  waste  from  the  kidneys  to  the  urethra.    They  need  not  use 
the  labels  at  this  time.  •  *    -  • 

Then  the  teacher  can  begin  to  exp lai n  -ebout  the  parts  of  thfc  system.  Starting 
with  the  kidneys,  the  teacher  should  ask  the  students  for  the  name  of  t.he  or;gan, 
and  then  ask  If  they  know -the  function.     If  not,  the  teacher  carTexplafn  the 
function,  and  then  go  on  to  the  next  part  of  the  system.    The  teacher 'should 
continue  until  all  of  the  organs  of  the  system  have  been  discussed** 


4. 


To  review,  the  teacher  should  ask  each  student  to  Explain  a  part  of  the  system, 
and  to  narfte  that  part.    (Labels  could  t>e  removed  for  this  discussion.) 


/ 


5.  The  teacher  should  display  the  beei  kidneys.  The  students  should  work  in  pairs 
or  teams,  and  carefully  look  at  the ^structure,  consistency,  etc.  of  the}  kidney. 
They  can  cut  into  the  kidney  and  look  at  the, internal  structures.    The  class 

can  dfscuss  what  they  have  observed  when  they^  have  finished  dissecting  the  kidney. 

6.  The  teacher  should  pass  out  the  worksheet  on  the  Excretory  System.  Without 
looking  at  the  labelled  chart,  the  students  should  I  a  be*  I  th^  parts  of  the  sys- 
tem, on  their  paper.  ^ 

*The  teacher  should  include  all  information  from  section  5-11.    The  students  need 

not  read  the  text. 
**************************************************** 

SECTION:    5.12'  The  Excretory  System 

Page  T-56/3-165    Kidneys  Help  Control  Water  Loss  Also  (50  min.) 


ADVANCE  PREPARATION:    Materials  -  Use  chart  from  previous 
lesson. 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
to  sweat 


To  review  the  previous  lesson,  place  the  chart  of  the  Excretory  System  on  the 
board.  Ask  each  student  to  label  and  explain  the  function  Qf  one  part  of  the 
system.  ^ 

Place  the  labels  on  the  board  (in  no  particular  order)  and  take  down  th6  chart. 
Ask  several  students  to  place  the  names  of  parts  of  the  Excretory  System  in 
order  beginning  with  the  kidneys.    Discuss  their  answers  and  have  other  students 
make  any  necessary  changes  in  their  list. 

The  teacher  and  students  should  road  the  text  for  this  section.    The  class 
should  discuss  the  information  -i.rr  the^fext  as  they  read 'through  it. 

To  review  the  infprmation  in  this  section,  the  teacher  should  ask  the  following 

questions:    How  does  waiter  le^ve  tKe  body?    When  would  a  person  sweat  and  why 

does  it  happen?    What  ways  are  j£frere  for  you  to  get  water?    Suppose  you  dr  ink 

a  lot  of  water  during  one  da^^rlpw  will  your  kidneys  deal  with  the  excess  of 

water?      -  * 
************************************************************************************** 


SECTION:    5.13    The  Excretory  System  t 

Page  T-56/S-166    Excretory;  Systems  Vary  (45  min.) 

ADVANCE  PREPARATION:    Materials  -  (\f  possible,  contact  a 
hospital  in  your  area.     If  thj&y  have  a  kidney  jjiachine, 
ask  if  you  could  bring  the  students  to'  see.the  machine. 
Al'so  ask  if  a  doctor  or  nurse  could  explain  to*  the 
Students  how  the  machine  functions. 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
uric  acid 
a  donor 

tjie  artificial  kidrtdy 
a  transplant 


Day  1  ♦ 

).    The  teacher  and  students  should  read  through  section  5-13. 
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2.  The  class  should  discuss  the  differences  between  the  excretory  systems  of 
different  organisms* 

3.  The  class  should  discuss  the  problems  a  person  would  have  if  their  kidneys  were 
not  functioning.    Then  read  the  article  Artificial  and  Transplanted  Kidneys. 

Day  2 

1.     If  possible,  visit  a  local  hospital  and  allow  the  students  to  see  a  real  kidney^ 
machine.    Have  a  doctor  or  nurse  Explain  the  functioning  of  the  machine. 

Day  3 

1.  Review  the  information  which  the  students  learned  on  their  trip  to  the  hospital. 

2.  The  students  should  read  the  Highlights  section.    The  teacher  should  ask  the 
students  questions  on  each* of  the  concepts  in  the  Highlights. 

3.  The  students  should  write  the  answers  to  the  Checkpoints.    After  the  students 
have  finished  their  answers,  they  could  discuss  them  with  the  class.  . 

4.  The  students  should  then  do  the  Skullduggery  section.    This  is  an  excellent 
revitew'of  the  vocabulary  of  this  chapter. 

5.  At  the  end  of  the  class,  read  through  the  What's  Next?  section  to  start  the 

students  thinking  about  the  respiratory  system. 
*************************************^^ 
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SECTION  OUTLINE: 


f 

Level  7  Unlf  2  Life  Systems 


Chapter  6  Respiratory  Systems 
Gases  Move^tn  and  Out 


Page 

Section  Number 

Lesson  Title 

Teaching  Time 

6.0 

I ntrofluct Ton 

40  min. 

T-59 

6.1 

Oxygen  Goes  In;  Carbon  Dioxide 

45-50  min. 

Comes  Out 

T-59* 

6JZ 

Gases  Are  Exchanges  With  Water 

150  min. 

and  Ai  r 

(3  days) 

T-5?< 

6:3 

Special  Structures  Exchange 

90  min. 

Gases 

(2  days) 

T-60 

6.4  ^  . 

Many  Land  Animals  Breathe 

90  min. 

* 

(2  days) 

Highlights  and  Checkpoints 

40  min. 

Language  Cards/Key  Signs 
the  underwater  world 
a- diver 
an  air  tank 


The  students  should 


SECTION:    6.0    Gases  Move  In  and  Out 

Page  S-170-71     Introduction  (40  min.) 

TEACHING  SUGGESTIONS: 

1.  This  introduction  should  be  used  to  pose  a  problem. 
The  teacher  should  ask  the  students  to  look  at  the 

pictures  on  pages  170-171.    The  class  should  discuss   

what  Is  in  the  picture. 

2.  The  teacher  can  ask,  How  Is  it  possible  to  live  underwater? 
describe  the  necessary  components  of  underwater  life. 

y.    The  class  should  then  read  the  text  in  the  introduction.    The  students  can  discuss 

*,    ¥he  information  in  the  text  and  compare  it  to  their  previous  discussion. 
********************#*************************^ 

SECTION:    6/1    Gases  Move  In  and  Out 

.     Page  T-59/S- 172    Oxygen  Goes  In;  Carbon  Dioxide  Comes  Out  (45-60  min.) 

PREREQUISITES:    Familiarity  with  the  terms  oxygen  and  carbon  dioxide. 

TEACHING  SUGGESTIONS:  , 

sr  ~sno 


4$ 


1.    Again  the  teacher  "snout d  pose  a  problem.    The  problem 
Is,  How  cafl  a  person  live  on  the  moon?    The  class 
should  discuss  the  necessary  components  of- life'  on  the 
rriGon.    They  should  refer  to  the  picture  during  this 
discussion.    *  . 


Language  Cards/Key  Signs 
gas  exchange 
oxygen 
carbon  dioxide 
an  -astronaut 
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and  ask  several  students  to 
i4  vocabulary  wjords  oxygen  and  carbon 


2.    Thtei students  and  teacher  should  read  the  text-  in  section  6-1;    The  teacher 

should  emphasize  the  concept  of  gas  exchange 

explain  the  term.    The  students  should  use^t 

dioxide  during  the  discussion. 
**************************^ 

SECTION:    6.1    Gases  Move  In  and  Out 

-*3  days) 


Page  T-59/S-173    Gases  Are  Exchanged 


Wili 


Water  and  Air  (150  mln. 


ADVANCE  PREPARATION:    Materials  -  The  teacher  shoJld  have 
an  aquarium  with  fish  set  up,  a  glass  of  warm* water 
and  a  glass  of  7-up..  Also  the  teacher  should  make 
cut  out  cells  (about  2"  in  diameter)  making  enough 
so  that  each  student  has  50  cells.    The  teacher  4 
should  also  make  a  drawing  of  the  internal  and  exter- 
nal structures  of  the  earthworm.     (The  encyclopedia  is 
a  good  source  for  a  picture  to  copy.)    The  teacher 
should  also  make  a  transparency  of  Figure  6-2. 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 

to  d  i  ssol ve 

a  molecule 

diffusion 

an  earthworm 


Day  \ 


5, 
6. 


The  teacher  should  place  the  aquarium,  glass  of  Water  and  glass  of  7-up  on  a 
table  in  front  of  the  class.  The  teacher  should  tell  the  students  that  they 
will  be  observing  some  liquids.  As  the  students  are  observing  the  different 
objects,  the  teacher  should  ask  questions  about'  them. 


As  the  students  observe  the  aguarium,  the  teacher  should  ask  i'f  f4sir  need  oxygen 
to  live.    The  students  should  discuss  the  needs  of  the  fish  and  how  they  think* 
the  fish  gets  oxygen  from  the  water. 


S 


The  teacher  should  ask  if  the  students  think  that  air  could  be  dissolved  in  water 
The  cla&s  should  discuss^the  possibility.*'  Then  the  teadier  should  have  the  stu- 
d^nl^p  observe  the  glasses  of  liquid. 

The  students  shuuld  be  able  to  see  the  air  bubbles  in  both  of  the  liquids.. 
The  class  should  discuss  their  observations. 

*  *  » 

Then  the  class, should  read  the  text  of  section  6-2  on  page  173. 

The  students  should  discuss  the  information  in  the  text,  and'thfe  teacher  should 
again  question  the  students.  The  teacher  should  ask  if  air  c^n 'be  dissolved  in 
water.    The  teacher  should  also  ask  how  fish  get  oxygen  from^ater. 


Day  2 


The  lesson  should  begin  with  the  teacher  showing  the  transparency  of  Figure  6-2. 
Theateacher  should  pose  the  question -as  stated  in  the  text  (Figure  6-2). 

The  class  should  then  read  the  first  paragraph  on  page  174  and  discuss  the  infor- 
mation about  diffusion." 

The  teac^et,  shou Id  read  (paraphrase)  the  next  paragraph  with  the  class.  The 
teacher  should  explain  the  problem  of  this  many-celled  organism.    The  class 
should  discuss  the  problems  of  this  organism  in  getting  enough  oxygen. 
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377 


4.  rThen  the  teacher  should  pass  out  the  cell  cut-outs.    The  teacher  should  instruct 
fthe  students  to  work  In  pairs  and  to  invent  different  kinds  of  many-celled 

organisms.    The  teacher  should  add  that  their  organisms  should  be  able  to  ex- 
change oxygen/carbon  dioxide  with  the  surrounding  water.     (At  this  point  do  not 
let  the  students  refer  to  page  175.) 

5.  After  each  pair^ias  developed  one  or  two  possible  organisms,  they  should  be 
shown  to  the  class  and  discussed.    The  students  should  discuss  any  possible  pro- 
blems with  the  arrangements  shown  by  the  students. 

6.  The  students  should  then  read  the  remainder  of  the  text  on  page  174-175.  The 
Figure  6-3  should  also  be  discussed.    As  the  students  are  d  i  scussi  ng  ^the  figure, 
they  shoufd  refer  to  their  own  invented  organi smsand  compare  the  two  sets  of 
invented  organism^. 


Day  3 


A  drawing  or  transparency  of  the  i nternal -externa  I  structures  of  the  earthworm 
should  be  displayed  at  the  beginning  of  cia'ss.  The  teacher  should  explain  the 
basic  structures  of  the  earthworm. 


2. 


Then  the  teacher  should  state  that  the  earthworm  is  made  of  many  cells, 
teacher  should  ask  the  class  how  the  cells  of  the  earthworm  get  oxygen, 
possibilities  should  be-di scussed. 


The 
The 


3.  Then  the  students  should  read  through  the  text  and  answer  the  questions  posed 
previously  by  the  teacher.  '  * 

4.  At  the  end  of  the  class  the  teacher  should  again  ask  the  students  how  the  earth- 
worm gets  oxygen  to  every  cell.    Any  interested  could  take  their  cell  cards  and 

set  up  an  arrangement  of  tells  comparable  to  the  earthworm. 

******************************************* 


SECTION:    6.3    Gases  Move  In  and  Out  .  . 

Page  T-59/S-176    Spfecial  Structures  Exchange  Gases  (90  min.  -  2  days) 


ADVANCE  PREPARATION:    Materials  -  see  Advance  Prep,  in 
Teacher's  Manual  for  fish  experiment*.    The  teacher 
should  also  make  a-drawing  of  the  imaginary  animal 
in  Figure  6-5  without -the  blood  vessels.    Collect  pic- 
tures of  other  organisms  with  gills.    Make  copies  of 
Figure  6-7,  one  for  ea'ch  student.    The  teacher  should 
write  out  directions  for' the  experiment,  on  chart  paper 
or  transparency. 

i 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 
gills 

respiratdry  system 

Identification  Cards 
Uabels  for  experiment 
materia  I s) 


Day  1 


The  first  activity  wi  I  Tbe  the  experiment  on  page  179.  The  teacher  should  display 
the  materials  for  the  experiment/  The  students  should  label  the  equipment. 

The  students  should  read  the  directions  for  the  experiment  which  the  teacher  has 
posted  on  the  board.  * 
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3.  The  students,  as  a  group,  should  perform  the  experiment.    Each  student  should 
record  the  data  on  their  data  sheet  which  the  teacher  has  passed  out.    While  the 
experiment  is  being  conducted,  several  students  could  be  designated  as  counters 
and  several  others  could  be  writing  down  the  information. 

4.  ■  The  students'  observations  should  be  discussed  as  they  occur.    At  t£e  end  of  the 

experiment,  the  students  should  discuss  the  results  and  possible  reasons  for 

them.    The  questions  at  the  end  of  this  section  should  be  answered  by  the  students. 


Day  2 


The  teacher  should  show  the  students  the  imaginary  animal  drawing  from  Figure  6-5 
The  teacher  should  pose    the  problem  that  this  is  an  imaginary  animal.    How  could 
oxygen  get  to  each  cell  of  this  animal.    The  students  should  give  possibi  I i ties 
and  using  a  red  pen,  draw  the  possibilities  on  the  drawing. 

The  students  should  then  turn  to  page  176  and  read  the  text  that  discussed  the 
gill  system.    The  students  should  compare  their  ideas  with  the  information  in 
the  text. 


3-    The  teacher  should  show  the  students  the  pictures  of  other  organisms  that  have 

gills.    The  students  should  discuss  these  organisms,  and  their  respiratory  systems. 

4.    At  the  end  of  tbe  class.,  the  students  should  take  the  pictures  and  begin  a 
builetin  board  of  Respiratory  Systems.    The  teacher  or  students  can  make  the 
title  for  the  board  -  RESPIRATORY  SYSTEMS. 

******************************^^ 

SECTION:    6.4    Gases  Move  In  and  Out 

Page  T-60/S-180    Many  Land  Animals  Breathe  (90  min.  -  2  days) 

ADVANCE  PREPARATION:    Materials  -  Order  a  bullfrog  from  a 
biological  supply.    Also  have  all  necessary  dissecting 
equipment  on  hand.    Make  a  drawing  of  the  frog  showing 
the  respiratory  system  (transparency  or  chart).    Dis-  - 
secting  a  frog  as  a  demonstration  would  be  more  practi- 
cal because  frogs  are  very/expensive  for  all  tjje  use  you 
would  get  from  observation  of  Jus"1'  i"he  respiratory  sys- 
tem.   A  team  of  students  could  do  the  demonstration. 
Use  of  a  live  frog  and  an  aquarium  could  add  a  great 
„m  deal  as  an  observation.  * 

» 

TEACHING  SUGGEST-JONS:  ■* 

1.  Have  your  students  make  observations  of  a  live  frog  in  an  aquariam.  Notice 
behavior  while  floating:,  .position  of  eyes,  nostrils,  movement  of  chin,  etc. 
Force  the  frog  under  water.    Now  record  data  on  changes  that  occur:    eyes  (nic- 
tating membrane),  nostrils,  chin  and  stomach.    How  long  does  the  frog  stay  under- 
water?   What  relationship  is  there  between  the  frog's  chin  .and  his  nostrils?  * 

2.  Have  frog  dissecting  demonstration:    The  students  "shoul d  be  instructed  to  use 
their  dissecting  skills  tb  caref u 1 1 y  open  up  the  chest  of  the  frog.    The  students 
are  looking  for, the  respiratory  system.    The  students  should  work  on  the  dis- 
section until  they  have  found  the  lungs.    They  should  then  look  for  other  struc- 
tures that  connect  to  the  lungs. 
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Language  Cards/Key  Signs 

the  trachae 

to  breathe 

an  air  sac 

the  lungs 

an  insect 

an  amphibian 


3.  The  class  should  discuss  the  overall  structure  of  the  frog's  respiratory  system. 
The  students  should  refer  to  the  chart 'of  the  frog  which  the  teacher  can  di  splay 
on  the  board. 

Day  :2 

1..   The  students  and  teacher  should  read  through  the  text  on  pages  180-182.  Th6 
students  shou 
these  an  ima I s 


students  should  discuss  i^e  structures  involved  in  the  respiratory  systems  of 


2.    When  the  students  have  finished  reading  t4ie  text,  the  teacher  could  ask  for  volun- 
teers to  copy  the  various  pictures  of  organisms  in  this  section.    The  students 
should  be  asked  to  copy  the  pictures  and  draw*  in  the  respiratory  systems.  JhSse 

can' then  be  displayed  on  the  bulletin  board. 
x******************************************************** ****** *********************** 

SECTION:    6.4    Gases  Move  In  and  Out 

Page  S-183    Evalgation  (40  min.) 

TEACHING  SUGGESTIONS: 

1.  The  class  should,  read  the  Highlights  section.    The  teacher  should  ask  the  students 
questions  about  each  conept  covered  in  the  section  of  this  chapter. 

2.  For  the  Checkpoints,  the  teacher  should  read/paraphrase  the  questions.    The  stu- 
dents -sfloul  d  write  their  answers  on  paper. 

3.  When  the  students  have  completed  their  answers,  they  should,  di scuss  them  as  a 
group. 

************************************************************ ************************** 
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Level  7  Unit  2  Life  Systems 
Chapter  6  Respiratory  Systems,,/  * 
The  Human  Respiratory  System 


SECTION  OUTLINE: 


Page 

Section  Number 

Lesson  Title  ^ 

Teaching  Time 

T-60 

6.5 

Air  Moves  Into  and  Out  of  The 

100  min. 

T-61  • 

6.6 

Lungs 

(2  days)"* 

Breathing  is  Automatic 

40  min. 

T-61 

6.7 

Your  Respiratory  System  Does 

135  min. 

More  Than  Breathe 

(3  days) 

T-62 

6.8 

Plants  Have  Structures  for  Gas 

90  min. 

Exchange 

(2  days) 

SECTION:'  6-5   Air  Moves-  [Tito-  arrd  "Out  x>f  tfe  Lungs 

Page  T-6Q/S-083  The  Human  Resp i ratory^System  (100  min 

PREREQUISITES 


2  days) 


Ability  to  label  the  major  parts  of  the  respiratory  system.  Ability 
to  measure  the  volume  of  water  in  a  jar  and  to  do  subtraction  and 
addition. 


ADVANCE  PREPARATION:  Materials 


Prepare  the  materials  for  the 
experiment  as  listed  In  the  M 
Teacher's  JfenuaL    Also  follow 
the  directions  tsee  attached 
paper)  for  Construction  of  a 
model  of  the  lungs.    Make  a 
large  chart  or  transparency 
of  Ftgur?  6-11.    Also  make 
•a  ditto  of  tfils^  same  drawing 
at  the  bottom  of  the  page. 
Rewrite  the  directions  'for 
the  experiment.    Put  them 
kon  chart  paper/transparency. 

f 


Language  Cards/Key  Signs 
the^epfglottis 
the  trachea 
the  larynx 
the  vocal  cords 
bnongl\t 
bronchioles 
air  sacs 
the  diaphragm 

Mftntl fixation  Cards 
CLabeJs  for  material  ' 
In  the  experiment) 


TEACHING  SUGGESTIONS: 
Day  1 

1'.    The  teacher  should  display  the  chart"  exp la Irtfng  the  experiment  on  pages  187-188. 
The  teacher  should  also  display  the  materials  necessary  for  this  experiment. 

2.    The, students  should  label  the  materials  for  the  experiment.    They  shoufd  also 
read  the  directions  for  the  experiment.    The  teacher  should  make  sure  that  the 
students  understand  what  will  be  done  (during  the  experiment.    The  students 
should  refer  to  Figure  6-14  during  the  discussion.  5 
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SECTION:    6-6  The  Human  Respiratory  System  7* 

Page  T-6J/S^J89  (Breathing  is  Automatic  (,40  min.) 

ADVANCE  PREPARATION:    Material^  -J^^fce  6  ditto  with,  the  follo£tf1& 
<v  chart.   "Haye  a  stopwatch- or 

clock  Cn  the  classroom. 


Language  Cards/ Key  Signs 


automat tc 
to  faint 


r 

At  rest' 

After  exercise 

Numbers  Ojf  breaths 
In  one  minute 

.  ^-  

TEACHING  SUGGESTIONS: 

1.  The  teacher  should  ask  the  students  if  they  know  how  many  times'they  breathe  in 
one  minute.    The  guesses  should  Be  put  on  the  board. 

2.  Then  the  teacher  should  ask  the  students  what  would  happen  to  the/ir  rate  of 
breathing  i^f  they  ran  -for  one  minute  and  then  counted  the  breaths.    Again  the 
guesses  should  be  written  on  the  Board. 


3.  The  teacher  should  then  pass  out  the  chart.    The  students  should  count  how  marly  ^ 
times  they  breathe  in  one  minute.    The  teacher  should  be  the  time  keeper.  This 
number  should  be  recorded  on  their  charts.  . 

4.  Then  the  teacher  should  ask  the  class  to  run  in  place  for  one  minute.    When  the 
minute  is  over,  the  students  should  sit  down  and  agafn  start  counting  the  number 
of  breaths  while  the  teacher  times  one  minute. 

5.  The  cfass  should  discuss  the  results  of  the 

6.  Then  the  class  should  read  section  6-6.    The  >each'er.  shou  Id  make  sure  that  the 
students  understand  the, term  automatic.    The  teacher  should  give  the  students 
situatipns,  and  ask^what  woutd  happeq . to  their/breathing.    The  teacher  could 
say-  Suppose  you  are  sleeping.    Does  your  breath ing  continue?  ^  V>  . 

7.  The  teacher  should  end  the  lesson  by  asfctttg  the  students  what  other  changes  take 

place  in  the  body  during  exercise.    The  teacher  should  remind  the  students  that  * 

they  will  be  studying  about  the  Circulatory  System  in  the  next  chapter.  1 
***********************^ 

SECTION:    6-7    The  Human  Respiratory  System 

Page  T-61/S-189    Your  Respi ratpry  System  Does  More  Than  Breathe  (135  min.  -  3  days) 


ADVANCE  PREPARATION:  Materials  -  Ask  someone  skilled  in  CPR 

*  ,    -    \  ta  visit  the  class,  to  teach  the 

%  *  students  th£  Heimlich  Maneuver. 

TEACHING  SUGGESTIONS:  ° 

Day  1  u 


Language  Cards/Key  Signs 

mucus 

to  cough 

an  aqual ung 

a  skin  diver  • 

research 

resources 


1.    Begin  the  class  by  reading  section  6-7.    The  teacher  should  read  the  text  to  the 
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3.  The  students  should  copy  the  cSart  j ro/p  |Cgure  S^J5, 

4.  After  the  students  haye  copied  the  chart,  they  should  sprlc  tn*  patrs  and  aet  up 
the  experiment.  1  The  teacher  should  circulate  among  the  students  to  check  and 
see  if  they  have  done  the  set  up  correctly. 

5.  As  the  students  begin  the  measurement  part  of  the  experiment,  the  teacher  should 
stop  the  students  and  review  the  directions.     CThts  is  a  difficult  part  of  the 
experiment.    The  students  should  understand  exactly  what  they  must  do.)  After 
the  students  have  completed  their  calculations,  they  should  write  the  results 

on  the  chart. 

6.  The  class  should  discuss  the  results  of  the  experiment.    Students  should  compare 
their  lung  capacity,  for  a  normal  breath'and  deep  breath  and  also  compare  lung 
capacity  among  the  students. 

Day  2  '  r 

r 

1.  The  teacher  should  display  the  chart  on  the  respiratory  system  in  front  of  the 
class.    The  students  and  teacher  should  read  through  the  informatfon  in  this 
section  beginning  orvpage  183.  *  ^ 

2.  As  the  students  read  about  a  particular  part,  of  the  system,  they  should  refer 
to  it  on  the  chart. 

,3.    The  students  should  also  read  the  information  under-  Figure  6-12.    As  they  read 
about  the  vocal  cords,  they  should  make  sounds  and  feel  their  own  vibrations. 

4.  When  the  students  are  reading  about  the  action  of  the  diaphragm,  the  teacher 
_    should  display  the  model  of  the  lungs.    As  the  students  read  and  discuss  the 

diaphragm,  the  teacher  should  show  the  students  how  the  diaphragm  works  on  the 
model.    Several -students  should  be  asked  to  move  the  diaphragm  on  the  model  and 
show  what  happens  to  the  lungs. 

5.  During  the  discussion,  the  students  should  breathe  and  feel  the  movement  of  the 
diaphragm,  and  the  position  of  the  r\b  cage  with  Fnhaling  and  exhaling  air. 

6.  At  the  end  of  the  class  the  teacher  should  pass  out  the  ditto  of  the  respiratory 
system.    The  students  are  to  label  the  parts  of  the  system  in  the  diagram. 

***********************************^^ 
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MODEL  LUNG  *  „ 

You  can  make  a  working  model  of  the  lungs  with  a  transparent  glass  or  plastic' 
fcottle  and  a  ba I loon\l ung .    Press  the  diaphragm  and  the  lungs  will  exhale. 

(1)    You  can  construct  a  simple  lung  with  materials  found  at  home.' 


1 


Rubber  sheet  (a 
cut  open  ba I  loon) 


Tie  the  bal  loon  " fungs" 
to  the  "wind  pipe11  tube 

Attach  the  balloon  with" 
a  rubber^band. 


Transparent  glass  or  plastic  bottle 


Punch  a  'hole  in  the  lid. 


nsert  plastic  straw. 


Cut  .away  bottom  with  scissors  or  a 
bottle*  cutter. 


Make  the  straw  air-tight  with 
a  ring  of  clay  or  wax* 


Stretch  the  ballopn  "diaphragm11 
tight. 


(2)    Push  the  diaphragm.*  Fee 
the  air  rush  out.  Watch 
the  lungs  contract  ... 
relax  ...  contract  w>. .  •. 


(3)    Now  check  your  own  diaphragm. 
How  is  itgoing?    Why  can't  , 
you  exha le  .when- you  close  your 
nose  and  mouth? 


9 
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2. 

\ 


students.    The  students  should  dUcuss  thetr  experiments  w.ith_  hreathtng  and 
noticing  vihat  the. nose  does.  -  The  teacher  should  ask.  the  students  to  'describe 
how  it  feels  to  have  a  cold,  With. the  nose  clogged  *tt6_  roucvs/ and  how  hreathinq 
feels  during  this  time.  ,  '  , 

m  ; 

The  teacher  should  find  someone  in  the  school  Cor  he  trelned  him  or  herself)  to 
come  to  the  class  a^d  first  discuss,  then  demonstrate  and  third  instruct  the 


students  in  the  Heimlich  Maneuver 


The  class  should  'discuss  why-  this  Is  effective  when  someone  is  choktng  on  food. 
The  class  should  also  discuss  why  people  choke  on  food  and  how  to  prevent  it.  * 

At  the  end  of  the  class  the  teacher  should  review  the  entire  respiratory  system, 
discussing  the  position  and  function  of  each  organ  of  the  system. 


Day  2 


During  this  lesson,  the  students  should  read  the  story  about  Jacques  Gousteau. 
.They  should  discuss  the  development  of  the  aqualung  and  +he  work>hat  Cousteau 
has  done.    The  teachejr  should  emphasize  the  necessity  of  preserving  the  natural 
resources  of  the  oceans. 


DaY  3 

,1.    The  students  should  read  the  Highlights  section.    The  teacher  should  question  the 
students  on  the  concepts  discussed  In  these  sections. 

2.  "The  students  should  write  the  answers  for  Checkpoints.    The  teacher'  shoul  d  para- 
phrase the  questions  for  the  students. 

3.  After  the  students  have  completed  the  questions,  they  should  discuss  their 
answers. 

***************************^ 


SECT  TON :    6-8    The  Human  Respiratory  Systern 

Page  T-  62/S-393  Plants  Have  Structures  for  Gas-Exchange  (90  min. 


-2j 


ays) 


ADVANCE  PREPARATION: 


Materials  -  For  the  experiment  listed  ia" 
this  section,  do'nqt  use  the  naif  polish.. 
Instead  have  the  students  make  s-Hdes 
of  the  plant  tissue.    Use  a  begonia  j 
leaf  if  possible.     It  is  easier  to  pSel  ' 
off  the  bottom  layer  from  this  type  of 
leaf.    Write  the  directions  for  the 
experiment  on  chart  paper.  The 
students  c£n  use  dissecting  equip- 
ment (scape I ,  tweezers,  etc.l  for 
making  the  slides.     It  is  not 
necessary  to  stain  the  plant  cells. 
The  other  material s,  as  listed  in 
the  Teacher's  Manual  remain  the  V 
same.    Make  a  large  drawing/trans- 
parency o$  the  internal  structure  of 
a  leaf.    Make  separate  labels  that 
students  could  put  on  the  drawing 
during  the  lesson.    Also  make  ** 
a  ditto  of  the  same  picture. 


Language  Cards/Key  Signs 
resp I  ration 
photosynthesi  s 
the  epidermis 
guard  ce 1 1 s 
a  stoma te 
'  ctilorop  I  asts 
tightly .packed  cells 
loosely  packed  eel  Is 

Identification  Cards 
waxy  coating 
upper  epidermis 
tightly  packed  c^l Is 
loosely  packed  cells 
lower  epidermis 
guard  eel  Is 
stomates      .  4 
CLabels  for  arawing) 
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TEACHING  SUGGESTIONS:  . 

c 

1.  The  teacher  should  display  the  materials  for  the  experiment  Cwlth  -modif Icatlonsl 
from  page  194.    The  chart  wttfi.  d frectlons  for  the  experiment  should  al.so-be  oh 
display  on  the  hoard. 

2.  The  class  should  read  the  experiments,  and  dtscuss  the  materials,  labeling  them  - 
as  they  read  through  the  experiment. 

3.  The  teacher  should  cautfcri>  the  students  to  take  care  in  preparing  the  slides. 
The  students  should  work  in  pairs.  The  teacher  could  pass  out  the  materials, 
and  then  help  the  students  getVtarted  with  making  their  slides. 

4.  After  the  slides  have^faeen  made",  the  students  should  look  at  them  under/ the 
microscope.    Drawings jOr  wh&t  the  students  see  can  be  made  and  displayed  during 
the  class  discussion. f  When  the  students  have  completed  their  drawings,  they 
should  compare  them  atjtd  discuss  the  structures  whlqh  they  observed.    '  » 

5.  At  the 'end  of  the  class  the  students  should  look  a<b  page1*  1^3  and  compare  the 
drawings  of  the  stornates  with,  what  they  saw  under  the  microscope.  %  *. 

1.  The  teacher  can^fcregin  the  lesson  by  reviewing  tfc^e  observations  of  the  previous 
lesson. 

2.  The  students  and  the  teacher  should  read  through  the  information  in  section  6-8. 

3.  As  the  class  reads  about  the 'structure  of  the  leaf,  the  teacher  should  display 
the  drawing  of  the  leaf.    When  the  class  has  completed  the  text,  the  teacher 
should  ask'the  studertf^  to  labeLthe  drawing.    The  teacher  can  also  ask  the 
students  "to  explain  ttre  functions  of  the  different  parts,  and  explain  how  the 
process  of  photosynthesis  works  within  the  leaf  structure: 

4.  When  the  students  have  completed  ttie  discussion,  the  teacher  should  pass  out  the 
worksheets  with  the  drawing  of  the  leaf  structure.^    Without  looking  in-the  book 
or  at  the  labeled  drawing  on  the  board,  th.e  students  should  label  their  picture 

Inq  in  tne 


of  the  leaf.    Then  they  can  check  their  answers  by  looking  in  tfre  text. 

5.  The  students  should  read  the  Highlights  section.    The  teacher  should  ask  the 
students  questions  about  the  concepts  in  this  section. 

6.  The  students  should  complete  the  Checkpoints  section.    When  they  have  written' 
theisr  answers \  they  should  discuss  them  with  the  group. 

,  .  .  -  < 

7.  NOTE:    Omit  the  .Skul  Iduggery  section.    At  the  end  of  the  class,  the  teacher  shou\|d 

read  What's  Next?    section  to  the  students* 

-*  j  * 

*******************  w*************************^^ 
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Level  7    Unit  2  ■  Life  Systems 
Chapter  7.  ..-T>aoV^Lsy stems 

The  Importance  of  Transport 


SECTION  OUTLINE 


'  Page 

Section  Number 

Lesson  Title 

/> 

Teaching  Time 
Suggested 

•  T-64 

What  is  a  Circulatory 

45-50  min. 

T-65 

System  "*5 

7-2 

(omit);"" 

T-65 

(omltf 

T^65 

i 

Evaluation  (omit) 

*  * 

NOTE: 

* 

Introduction,  and  sections  7-1,  *7-2  and  Evaluation 

have  been  omitted. 

SECTION:    7-1    The  Importanrce  of  Transport 

Page  T-64/S-198   What  is  a  Circulatory  System? 


(45-50  min.) 


ADVANCE  PREPARATION: 


Materials  -  Use  the*  individual  cut- 
out celjPs  used  .in  section  6-2.  You 
will  also  heed  a  large  sheet  of  white J 
construction  paper,  tape  and  a  red 
marker.    Find  an  already  prepared 
transparency  of  the  circulatory 
system  or  make  your  oWrt,  or  make 
a  chart  of  the  system*. 


Language  Cards/Key  Signs 

oxygen 

waste 

blood 

the  heart     ^«  '  .  • 
the  circulatory  system 


TEACHING,  SUGGESTIONS: 


NOTE;  The  information  in  this  section  is  presented  in* the  form  of  a  problem  for 
the  students  to  solve.  ■  " 


4. 


The  teacher  should  place  one  cat-out  celt  on  the  board.  Then  the  teacher  asks  the 
students  what  things  are  necessary  for  the  life  of  the  cell.  The  students  should  1 
mention  food,  and  oxygen.      "  .  '  a 

Then  the  -teacher  tapes  a  piece  of .white  paper  to  the  board  and  places  other  cell 
cut-outs  on  the  paper  in  the  food,  and  okygen.    Then  the  teacher  asjjs'the  students 
how  an  organism  with  this  cell  structure  would  get  food  and  okygen  to  each  cell. 
The  students  should  develop  the  idea  that  there  needs  to  be  a  way  to  transport 
the  food  and  oxygen  from  cell  to  cell* 

Then  the  teacher  asks  the  students  if  their  'bodies  are  made  of  eel  Is.    After  the 
students  respond,  the  teacher  asks  how  our  peljs  get  food  and  oxygBn.    The  students 
should  mention  something  about  the  circulatory  system,  even  if  they  do  not  know 
tha vproper  vocabulary.    Using  the  red  marker,  a  student  could  draw  a  possible 
transport  system  on  the  paper  with  the  cell  arrangement. 


5.  The  teacher  then  displays  the  chart /transparency  on  the  board.    The  label  The 
Circulatory  System  is  written  on  the  chart/transparency.  •  J 

i 

6.  The  students  read  section  7-1.   'As  the  section  is  read,  the  students  should  refer 
to  the  drawing  of  the  system.  * 

7.  At  the  end  of  the  class  the  teacher  should  discuss  the  overall  system  with  the 
students,  pointing  out  the  heart,  and  blood  vessels.  The  students  can  be  told 
that  they  will  study  the  system  in  detail,  as  the  chapter  progresses. 

************************************^*********** 


/ 
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Level  7  Unit  2  Life  Systems 
•Chapter  7  Transport  Systems 

1 

SECTION  OUTLINE: 

• 

The^Human  Circulatory'  System 

Page 

Section  Number 

Lesson  Title 

Teaching  Time 

T-66 

T-66 

T-66' 
T-67 

7.6 

7.5 

7.4 
7.7 

N0TE:.The  order  of 

*       The  Heartbeat  Rate  Changes 
Automatically 
Tfie  Heart  Pumps  the  Blood 

You  Have  Two  Circulation  Pathways 
,  Blood  Moves  Through  the  Blood 
Vessels  %. 
Eval uatlop 
the  sBctions  has  been  changed. 

150  min* 
(3  days) 

90  min. 

(2  days) 

50  min. 
50  min. 

45  min.  * 

SECTION:    7.6    The  Human  Circulatory  System 

Page  T-66/S-205    The  Heartbeat  Rate  Changes  Automatically  (150  min.  -  3  davs) 

ADVANCE  PREPARATION:    Materials  -  See  Teacher's  Manual  for 
materials  for  experiment.     In  ad*L±?on,  see  attached 
for  Matchstick  Pulse  Meter,  and  the  Tennis  Ball 
Squeeze.    Write  the  directions  for  each  of  the  experi- 
ments on  chart  paper/transparency. 


TEACHING  -SUGGESTIONS: 
Tfiy  1 


Language  Cards/Key  Signs 

pulse  , 

the  wrist 

exercise 

a  heartbeat 

rate 

Identification  Cards 
Labels  for  a  1 1 'mater ia Is 
.   in  experiments 


1.  At  the  beginning  of" the  class,  the  teacher  asks  the    %  , 
students  If  the^_know  what  a  pulse  Is.    After  the  stu-, 

<  dents  have  answered,  the  teacher  explains  that  the  pulse  is  an  indication  of  the 
beating  of  the  heart.    The  teacher  can  showjhe  places  that  the  pulse  can  be 
taken  on  the  body  -  wrist,  si5tf"of*windpipe,  etc. 

2.  The  teacher  then  places  the  materials  for  the  Matchstick  Pulse  Meter  on  a  table 
in  front  of  the  students*    The  -cRrectlons  for  the  experiment  should  also  be 
displayed. 

3.  'The  students  read  the  directions  forCthe  experiment,  referring  to' the  materials 
as  they  occur  in  the  directions.    Then  the  teacher  passes  out  the  materials 

to  each  student  and  they  do  the  experiments 

4.  When  the  students  have  set  up  the  matchstick  properly,  have  them  count  the  num- 
ber of  beats  In  one  minute.   The  students  should  write  down  the  number  of  beats. 
This  should  be  done  several  times  until  the  students  &re  accurate  in  counting 
the  number  of  beats. 
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5.    The  students  cpuld  keep  the  pulse  meter  and  try  it"  out  on  thei^friends  or 
fami ly. 

Day  2  v  . 

J.    The  teacher  displays  the  materials  for  the  experiment  on  -page  206.    The  students 
label  each  of  the  materials.    The  directions  for  the  experiment  are  also  displayed 
on  the  board.  '* 

2.    The  students  read  the  directions  for  the  experiment.    The  students  should  look 

at  page  207  and  the  information  *hich  they  must  record.  '  The  students  should  copy % 
the? worksheets.    The  teacher  should  make  sure  that  , the  students  understand  the 
worksheets.    NOTE:    The  students  should  count  their  heartbeat , for  one  minute 
not  forlS  seconds  and  then  multiply  by  4  -  this  could  confuse  the  students. 


3.  The  students  get  into  pairs  and  begin  the  experiment.    The  teacher  moves  among 
the  students  to  make  sure  they  understand  the  directions. 

/ 

4.  When  the  students  have  comp  leted  ~fh,ei r  worksheets,  the  sheets  should  be  posted 
on  the  board.    The  results  should  be  discussed.    The  students  should  note 
similarities  and  differences  among  the  qlass  members. 

Bay  3 

1.  The  teacher  should  review  the  experiment  from  the  previous  day.  The  students 
should  again  discuss  the  results  and  the  differences  between  the  students. 

2.  The'  students  should  read  the  second,  third,  and  fourth  paragraphs  (column  1) 
on  page  206  and  discuss  the  imfcyrmaf ion.  x 

/ 

3.  The  students  should  be  reminded  that  in  Chapter  5,  on  muscles,  they  had  discussed 
the  hard  work  of  the  heart  muscle/ 

&. 

4.  Display  the  tennis  ball  and  the  directions  for  the  experiment.    The  students 
should  read  the  directions  for  the  experiment,  and  then  take  turns  with  the  tennis 
ball. 

5.  The  students  using  the  tennis  ball,  should  try  and  copy  their  heartbeat  rate  for 
a  few  minutes"*    The  class  should  discuss  how  they  feel  after  this  exercise. 

6.  To  give  the  students  additional  information,  the  teacher  could  ask  the  students 
how  many  times  the  heart  would  beat  in  one  hour,  one  day,  one  week,  or  one  year, 

7.  Fill  in  data  on  pulse  durfng  various  activities  (slowing  of  the  heart  -  Brady 
card  la)  will  oqpOr  in  many  mammals.  The  H2O  is  the  stimulus  not  the  tempera- 
ture'of'H20.    Count  pulse  immediately  when  face  is  immersed. 
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MAKING  A  VMETER  FOR  YOUR  PULSE 


A  small  "piece  of  clay  or  a  thumbtack  stuck  on  a  match 
can  be  used  to  show  a  visual  display  of  your  pulse.* 

(1)  Roll  a  piece  of  clay  about  the  sfze  of  a  dime'or 
use  a  thumbtack.    Attach  the  match  to  the  tack 
or  clay  to  complete  construction. 

(2)  By  placing  the  meter  on  your  wrist  and  moving 
it  around  until  you  find  the  strongest  beat, 
you  can  visually  monitor  pulse.     (How  can 
you  increase  or  decrease  pulse  rate?) 


t 


_  match 


•match 


tack 


Face  in  h^O  -  15  seconds 


Pulse  Rate  Per  Minute  During  Various  Activities 

T 


Norma  I 

Holding  Breath 
(hold  an  AVERAGE 
breath  15  sec.  x  4) 

x    Holding  Breath 
with  face  in  H2O 
15  sec.     (count  whi le 
in  H2O) 

After  Exercise 
(Run  in  place 
1  minute) 

Trial  1 

2 

3 

Total 

« 

Average 

C lass  Average 

67 


991 


THE  HEART;    AN  EXTORTIONARY  MUSCLE 

You  can  get  an  idea  of  the  unusual  ability. of  the  heart  muscle  by  doing  its  work 
with  your  hand.  7  a 

*  t  ' 


Squeeze  Hand 


(1)    The  force  needed  to  squeeze  a  tennis  ball  is  similar  to  the  force  needed  to 
squeeze  blood  out  of  the  heart. 

(2*     If  you  squeeze  to  X.a  minute  (the  normal  pulse),  you  will  get  a  first  hand 
idea  of  how  hard  your  heart  works. 


PULSE 

You„can  listen  to  heartbeat,  but  you  have  to  feel 
a  pulse.    The  pulse  is,  caused  by  blood  stopping  and 
starting  as  it  rushes  through  your  arteries, 
can  actually  feel  the  elastic  walls  of  the 
arteries  stretching  and  relaxing  as  blood  squirts 
by. 

Arteries  are  generally  positioned  far  below  the 
skin  for  protection.     If  your  aorta  were 
suddenly  cut,  blood  would  spurt  six  feet  into 
the  air.    Stopping  such  a  high  pressure  flow 
is  difficult,  at  best. 

Arteries  surface  at  a  few  places  on  the  body. 
Such  spots  are  called  pulse  points.  These 
are  few  and  far-between. ^  Check  the  chart  ^ 
against  your  own.  ' 
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SECTION:    7.5    The  Human  Circulatory  System, 

Page  T-66/S-203    The  Heart  Pumps  the  Blood  (90  mi n.  -  2  days/ 


ADVANCE  PREPARATION:    Materials  -  See  attached  sheet  for 
materials  for  heart  dissection.    Make  a  large  chart/ 
transparency  of  the 'heart  and  a  ditto  for  students. 
MaHe  labels  to  accompany  the  drawing.     If  possible 
have  a  model  of  the  heart  in  the  class.    Directions  • 
for  the  design  of  the  walk  through  are 'on  the  back. 
Write  the  directions  for  the  experiment  on  chart/ 
transparency.    NOTE:     Information  about  the  heart 
and  its  functioning. can  be  obtained,  free  of  charge, 
from  your  local  chapter  of  the  American  Heart  Asso- 
ciation. 

TEACHING  SUGGESTIONS: 

Day  1 

1.  The  teacher  tells  the  students  that  they  will  be  studying  about  the  heart  in  more 
detail.    Materials  for  the  dissection  should  be  displayed  in  front  of  the  class. 

2.  The  directions  for  the  dissection  should  be  placed  on  the  board.    The  students 
read  the  directions  and  discuss  flow  they  will  do  the  dissection. 

3.  The  students  begin  the  dissection  with  help  from  the  teacher.    As  the  students 
work,  in  pairs  or  teams,  the  teacher  should  circulate  among  them  to  help  where 
necessary.    When  the  students  have  cut  open  the  heart,  they  should  make  a  * 
drawing  of  it. 

4.  After  the  students  have  completed  their  dissection  and  drawing,  the  teacher 
should  display  the  chart  showing  the  parts  of  the  heart.    The  students  should 
compare  the**$fawing  to  the  sheep  heart. 

2§^1  ( 

1.  The  students  and  teacher  should  read  through  the  text  in  this  section.  The 
teacher  should  emphasize  each  new  vocabulary  word  as  it  occurs.  During  the 
discussion,  the  drawing  of  the  heart  should  be  displayed  on  the  board. 

2.  After  the  students  have  read  the  material  and  looked  at  Figure  7-5,  they  should 
close  their  books  and  try  and  label  the  large  drawing  of  the  heart.    The  teacher 
should  help  where  necessary. 

3.  The  walk  through  of  the  heart  should  be  placed  on  the  floor.  First,  one  student 
at  a  time  could  choose  a  part  of  the  heart,  stand  in  it  and  name  the  part. 

4.  Then  the  students  should  show  the  flow' of  the  blood  by  walking  through  the  heart 
in  the  appropriate  way.  As  the  students'move  through  the  different  parts  of  the 
heart,  they  should  name  the  part  and  discuss"  the  function 'of  that  part. 

5.  To  combine  the  study  of  the  repiratory  and  circulatory    systems,  during  the 
walk  through,  a  student  could  carry  C02cards  which  are  carried  to  the  lung 
and  then  dropped  off.    At  the  same  time  cards  would  be  placed  in  the  lungs  of 
O2  for  the  student  to  bring  back  to  the  heart. 


Language  Cards/Key  Signs 

chambers 

atrium 

ventricle 

to  contract 

to  relax 

a  valve 

Identification  Cards 
Labels  for  the  heart 
diagram  on  page  204 


HEART  DISSECTION 


You  can  get  a  good  look  at  the  inside  parts  of  the  heart  by  dissecting  one.    A  lamb 
heart  is  a  good  subject  because  it  is  similar tr\  size  and  shape  to  the  human  model. 
Meat  markets  tend  <to  trim  al I  the  connecting  veins  and  arteries  away.    Pick  one 
that  is  intact.  Look  for  one  that  isn't  split  open. 

(1)    Find  the  front  of  the  heart.    Try  to  identify  -the  main  blood  vessels. 


Aorta 


Superior 
*  Vena  Cava 


Right  Atrium 


Right 
Ventricle 


Coronary 
Artery  or  Vein 


Pulmonary  Vein 
Pulmonary  Artery 


(2) 


FRIC 


Slice  the  heart  in  half  to  see  the  inside. 
Cut  slowly.    Notice  how  things  are  attached 
before  you-  cut  them.    A  cleaner  cut  wi  1 1 
be  possible  with  a  longer  knife. 

See  if  you  can  find  the  four 
chambers,  the  valves,  and  the 
main  arteries  and  veins. 


Right 
Atr+tififr 


Aortic 
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Sepfyim 
or  wal I 


994 


Ventricle 


6.    At  the  end  of  the  class  the  teacher  should  pass  out  the  worksheet.    The  students 
should  be  asked  to  label  the* parts  of  the  heart  and  to  show  the  path  of  blood 
through  the  heart  by  drawing  arrows. 

The  Heart  Walk  Through 

On  a  white  sheet,  draw  the  ^eart  as  in  Figure  7-5,  including  the  lungs.  Use 
different  colors  of  pens,  either  light/dark    red,  or  red  and  bl*ue.    Do  not  label  the 
diagram.    Make  the  diagram  large  enough  so  a  student  could  stand  in  any  chamber  of 
the  heart.  ( 

***************** *************^^ 

SECTION:    7.4    The  Human  Circulatory  System 

Page  T-66/S-201    You  Have"  Two  Circulation  Pathways  (50  minJ 

\  

ADVANCE  PREPARATION:    Materials  -  Make  both  a  large  chart 

for  the  board  with  labels  and  a  walk  through  of  the 

entire  circulatory  system.    The  walk  through  should 

be  put  on  a  sheet,  and  large  enough  so  that  a  student 

can  actually  walk  over  the  system.    Cards  with  CO2 

and  O2  should  also  be  used.    Also  make  a  ditto  of  the 

system  for  the  students  to  label. 

TEACHING  SUGGESTIONS: 

1.  The  walk  through  should  be  placed  on  the  floor.  The 
students  should  discuss  the  path  of  blood  in  the  entire 
system.    Several  students  could  demonstrate  the  path 

.  of  blood  in  the  body. 

2.  The  students  should  then  read  the  information  "in  this  secrtion.    The  teacher 
should  display  the  large  drawing  of  the  system  on  the  board.    As  a  part  of  the 
system  is  discussed,   it  should  be  pointed  out  on  the  diagram. 

3.  After  the  students  have  completed  reading  the  text,  they  should  label  the  large 
diagram. 

4.  The  students  should  go  back  to  the  walk  through  and  do  it  again.    However,  this 
time,  students  should  name  the  parts  as  they  pass  through*  them.    After  they  have 
correctly  named  the  parts,  the  cards  for  oxygen  and  carbon  dioxide  should  be  used. 

5.  Several  students  could  demonstrate  how  oxygen  and  carbon  'dioxide  are  carried'by 
thfe  blood. 

6.  At  the  end  of  the  class,  pass  out  the  ditto  worksheet.  The  students  should  label 
the  diagram  (labels  could  be  placed  at  the  bottom  of  the  paper)  and  discuss  their 
answers. 

*****************************^ 


Language  Cards/Key  Signs 

blood  vessels- 

vena  cava 

pulmonary  artery 

pulmonary  vein 

.aorta 

'Identification  Cards 
Labels  for  the  diagram  of 
the  circulatory  system 


71 


SECTION:    7,7    The  Human  Circulatory  System 

Page  T-67/S-208    Blood  Moves  Through  the  Blood  Vessels  (50  min.i 

ADVANCE  PREPARATION:    Materials  -  Ask  the  nurse  to  come  to 
class  and  take  everyone's  blood  pressure.    For  the 
Under  Your  Tongue  experiment,  see  attached  sheet. 
Make  a  ditto  from  Figure  7-12.    Write  the  labels  at 
the  bottom  of  the  page. 


TEACHING  SUGGESTIONS: 
-Day  %\ 


Language  Cards/Key  Signs 
an  artery 
a  vei n 
a  capi I lary 
a  va I ve 

Identification  Cards 
Labels  for  diagram  of 
vei  n 


1*    The  teacher?  ^hou Id  ask  the  school  nurse  to  come  to  the 

class.  First  the  nurse  should  explain  the  procedures  for  taking  blood  pressure. 
The  teacher  should  explain  the  relationship  of  blood  pressure  to  the  heart. 

2.  ^Then  the  nurse  takes  the  blood  pressure  of  each  student.    The  teacher  records 

the  numbers.  When  the  nurse  has  finished,  the  students  discuss  the  results  and 
;      conjgare  the  blood  pressure  of  individuals  in  the  class. 

3.  The  students  then  read  the  text  in  this  section.    They  should  refer  to  the 
figures  when  appropriate.    When  discussing  the  veins  and  arteries,  the  students 
can  do  the  Under  Your  Tongue  experiment.    The  students  should  discuss  what  they 
have  observed. 

4.  At  the  end  of  class*the  teacher  passes  out  the  ditto  on  the  vein.    The  students 
label  the  diagram  and  discuss  their  answers. 

Day  2 

1.  The  students  read  the  Highlights  section.    The  teacher  asks  the  students  ques- 
tions about  the  concepts  covered  in  this  section. 

r 

2.  The  students  answer  the  Checkpoints  questions.    The  teacher  can  reword  the  ques- 
tions if  necessary. 

3.  When  the  students  have  completed  their  work,  they  can  discuss  their  answers. 

4.  All  of  the  charts  apd  materials  used  in  this  section  could.be  placed  on  display 
in  the  classroom.     .  * 
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OBSERVATIONS  OF  BLOOD  VESSELS 

A  good  place  to  observe  living  blood-vessel s  first  hand  is  under  your  tongue. 

(1)  You  will  need  a  mirror,  a  strong  light,  a  magnifying  glass,  and  a  tongue. 
Look  at  the  underside  of  your  tongue.   

(2)  Color  and  size  will  help  you  identify  the  kinds  of  vessels. 
Thick  Blue  lines  =  veins 
Thick  P*ink  lines  =  arteries 
Tiny  Hai r-Thin  I  ines  =  capi I laries 


Blue  veins 


Pink 


arteries 


(3)    Tb  observe  capillaries,  fjyll  down  the  fold  under  the  eye. 


f 
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Level  7  Unit  2  Life  Systems 
Chapter^  Transport  Systems 
Blood  and  Its  Functions^  4 


SECTION  OUTLINE: 


Page 


Section  Number 


Lesson  Title 


Teaching  Time 


T-68 
T-68 
T-68 
T-68 


7.10 


Dr.  Charles  Drew  and  Blood 
Banking 

Bloo<j  Is <About  Half^Plasma 

The  Pfasma  Carries  Blood  Cells 

People  Have  Different  Blood  Types 

The  Lymphatic  System  Is  Another 

Transport  System 

Evaluation 


45  min. 

90  min. 
(2  days) 
90  min. 
(2  days) 
90  min. 
(2  days) 
50  min. 

45  min. 


NOTE:    The  order  of  the  sections  has  beejf  changed. 


SECTION:    7.8    Blood  and  Its  Functions  u 

Page  T-68/S-210    Blood  Is  About  Half  Plasma  (90  min.  -  2  days) 

PREREQUISITES:    Basic  knowledge  of  the  components  of  blood., 


Language  Cards/Key  Signs 
a  Blood  Bank 
a  transfusion 
p lasma 
a  blood  cot 


ADVANCE  PREPARATION:    Materials  -  Locate  a  blodd  bank  in 
your  area  which  permits  visitors.    Set  up  a  field 
trip  to  the  center. 

TEACHING  SUGGESTIONS: 

Day  1 

J.    The  teacher  begins  the  Jesson  by  writing  .the  words  Blood  Bank  on  the  board.  The 
students  discuss  what  this  term  could  mean. 

2/  The  teacher  explains  what  a  blood  bank  is  and  why  it  is  necessary. 

3.  The  teacher  reads  the  story  about  Dr.  Drew,  page  217,  to  the  class.    The  teacher 
should  explain  any  terms  which  are  unfagii  I  iar  to  the  students. 

4.  At  the  end  of  the  lesson,  the  teacher  tet^g  the  students  that  they  will  visit  a 
blood  bank  on  the  fol lowing  day. 


)Us  tl 


me. 
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Day  2 

1.  The  teacher  should  take  the  students  to  visit  a  bloo<J  bank.  «  While  at  the  blood 
bank,  the  teacher  should  have  the  technicians  show  the  students  -fhe  bags  of 
blood,  the  things  used  in  separating  the  blood,,  and  possibly  a  sample  of  blood 
with  the  plasma  separated.     If  possible,  also  have  the  students - look  at'a  blood 
sample  under  the  microscope.  '  .  '      ,  '  - 

2.  After  returning  to  the  school /discuss  what  the  students  have  seen  durinq  the 
trip.  .         3  " 


Day  3 


1.  The  students  should  read  section  7-8.  .  The  information  in  this  section  should  be 
discussed  in  relation  to  the  observations  made  by  the  students  on  the  trip. 

2.  The  teacher  should  emphasize  the  information  in  Figure  7-13  and  7-14  by  explaining 
blood       Ure"  C'aSS  ShOU'd  discuss  +he  need  for  ^  clotting  mechanism  in  the 

3.  For  additional     information,  the  teacher  can  explain  the  hereditary  illness  of 
hemoph  ilia.  - 

4.  At  the  end  of  the  class,  the  teacher  should  review  any  new^vocatfu lary,  and  ask 
the  students  to  explain  how  blood  clots.  i 

^HHHHMHHMHHMH»«# 

SECTION:    7.9    Blood  and  Its  Functions  ! 

/    Page  T-68/S-211    The  PLasma  Carries  Blood  Cells  (90  min.  j-  2  days) 

PREREQUISITES:    To  name  the  components  of  blood  (red  cell,  white  cell,  plasma, 
platelets).  \ 


ADVANCE  PREPARATiON:  Materials  -  Buy  a  large  bone  from  a 
meat  market  and  have  the  butcher  saw  the  bone  in  half 
lengthwise.    Have  prepared  slides  ready  showing  blood 
cells.     (You  could  do  a  slide  of  your  own  blood.) 
Send  home  a  permission  slip  (for  section  7-11)  asking 
if  the  students  can  prick  their  fingers  to  get  blood 
samp les. 

TEACHING  SUGGESTIONS: 
Day  1 


Langdiaqe  Cards/Key  Signs 
red  blood  eel  I s 
hemodlobin 
a  cap| I lary 
bone  marrow 
white  blood  eel  Is 
a  bacterium  eel  I 
anti  bod\ies 
p  I  ate  I e\s 


I.    The  prepared  slides  should  be  set  up  with  microscopes.    The  students  should  go  to 
each  microscope  and  look  at  each  slide.    -  \ 

2'    ^+er+,+5e  f+uden+f  have  seen  each,  slide,  the  class  should  discuss  whit  they  saw. 
The  students  should  compare- the  bl^dpplts  on  the  different  slides.  \ 

3.    The  students  should  begin  to  read  section  7-9  from  page  211  to  the  bottom  of 
■   page  212.     (White  cells  will  be  discussed  in  the  next  lesson.) 

4&  As  the  students  discuss  the  production  of  red  cells,  display  the  bone  which  has 
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been  cut  in  two.'  The  teacher  should  show  the  students  where  red  cells  are 
produced ♦ 

Day  2 

1.  the  students  should  continue  to  read  section  7-9,  discussing  white  cells  and 
their  function  in  the  body.    The  teacher  should  emphasize  the  necessity  of  white 

♦   cells,  and  question  the  students  about  what  would  happen  if  there  were  not  white 
eel  Is  in  the  body. 

2.  The  students  should  read  the  last  paragraph  on  platelets.    The  teacher  should 
ask  several  students  to  explain  the  function  of  platelets.    The  students  should 
again  refer  to  Figure  7-14  and  discuss  the  clotting  of  blood., 

i.    For  further  discussion,  the  teacher  can  ask  the  students  what  would  happen  if  the 
blood  had  too  many  platelets.  \^ 

4,    To  end  the  lesson,  review  the  components  of  blood  and  thei rNwnctions. 
*************************************^^ 

SECTION:    7.11    Blood  and  Its  Function 

Page  T-68/S-214    People  Have  Different  Blood  Types  (90  min.  -  2  days) 

ADVANCE  PREPARATION:    Materials  -  If  possible,  purchase  a 
blood  typing  kit  from  a  Biological  Supply.    The  kits 
are  not  expensive.    The  kit  contains* the  chemicals 
necessary  to  type  btood.    Be  sure  that  the  students 
have  permission  from  their  parents    before  doing  the 
typing.    Have  the  school  nurse  in  the  class  when  the 
blood  jt-yping  is  being  done.    Have  glass  slides  and  micro 
scopes  ready  for  the  class.    Make  copies  of  the  blood 
type  chart  (see  attached  sheet). 


Language  Cards/Kefl  Signs 
b lood  types 
a  blood  transfusion 
blood  protein 


TEACHING  SUGGESTIONS: 
v 

Day  1 

1.  The  teacher  explains  to  the  students  that  there. are  different  types  of  blood. 
The'teacher  also  explain^  that  they  will  be  finding  out  what  blood*  type  each 
person  I  Sir, 

2.  The  school  nurse  should  explain  the  procedures  for  finding  out  the  bipod  types. 
The  nurse  can  then  prick  the  students'  fingers  and  the  students  can  perform  the 
test.     In  addition  to  the  type  testing,  each  student  should  make  a  slide  of  their 
blood.  * 

3»    When  all  of  the  students  have  completed  the  testing,  they  should  look  at  their 
blood  sfide  under  the  microscope,  as  well  as  looking  at  other  students1  slides. 

4.    Then  the  students  should  compare  the  results  of  their  typing  test.    Without  la- 
beling the  "types^f  the  students  should  group  samples  together  that  they  think  look 
the  same  from  the  test.    These  should  be  saved  for  the  next  day's  lesson. 


Pay  2 


1. 


2* 


The  students  shou 
refer  to  the  test 


\  3. 


he  section  on  blood  types.  As  they  read  they  should 
was  done  the  previous  day. 


After  the  students 'have  read  the  section,  the  teacher  should  explain,  in  detail, 
the  test  which  was  done  the  previous  day.    The  method  of  t>lood  typigg  should  be 
discussed,  and  the  results  should  be  evaluated  and  the  students-  blood  typed. 


For  additional  Information,  the  students  couW  be  given  t 
blood  types  are  comparabte.    (See  bblow.)  ^ 


chart  which  shows 


*~  BLOOD  DONORS  CHART 
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This  chart  shows,  which  b!o<jWypes  can  be  given  in  transfusion  to  persons  - 
with  any  of  the  four  blood  groups.     It  also  shows  the  type  of  Blood  that 
persons  with  any  of  the  four  blood  groups  can  receive.    The  circles^ftfcchlng 
stand  for  different  blood  proteins  whicfc,  when  added  together,  clurtajfeusing 
death.    The  circles  standing  apart  stand  for  different  blood  p  rote  ill;  which 
wheiL added  together  mix  without  clumping.    All  the  races  have  the  same  four 
blood  types. 
*************************^ 

SECTION:  *7.10    Blood  and  Its  Functions 

Page  T-68/S-214    The  Lyrophatj.c  System  is  Another  Transport  System 
(50  min.) 


ADVANCE  PREPARATION:    Materials  -  Make  a  chart/transparency 
of  Figure  7-10, 

TEACHING  SUGGESTIONS;  f 

« 

1.    Durjng  the  lesson,  the  chart/transparency  of  the 
system  should  be  displayed  on  the  board. 


Language  Cards/Key  Signs 

ti ssue  fluid 

lymph  ducts 

the  lymphatic  system 

I  ymph 

lymph  nodes 
infection 


*  .  - 

2.    The  students  and  teacher  should  read  through  the  seen  on.    The  teacher  should 
explain  each  vocabulary  word  as  It  occurs. 
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3,    When  the  class  has  finished  reading  the  section,  the  teacher  should  review  all 
vocabulary  on  the  lymphatic  system. 

Day  2  -  Evaluation 

1.  The  students  should  read  the  Highlights  section.    The  teacher  shoiiJj*  ask  the 
students  questions  about  the  concepts  of  this  section. 

2.  The  students  shouid  write  answers  to  the  Checkpoints.    The  teacher  should  para- 
phrase the  questions  where  necessary. 

3.  When  the   students  have  completed  their  answers,  they  should  discuss  them  with 
the  class.  ^ 


'  fc  ^     '      1  OOP 


Level  7  Unit  2  Life  Systems 
hapter'7  Transport  Systems 
Transport  In  Plant's 


SECTION  OUTLINE: 


Page 

Section  Number 

Lesson  Title  ° 

Teaching* Time 

T-69 
T-68 
T-69 

7.13 
7.12 
7.14 

Water  gloves  Up  In  Plants 
(Experiment  Only) 
Plants  Have  Transport  Tissues 
+  7.13 

Food  Moves  Up  and  Down  In  Plants 
Evaluation 

50  min. 
50  min. 

90  min.  ,. 
(2  days) 

SECTION:    7.13,  7.12    Transport  in  Plants 

Page  T-69,  68/S-219,  218   Water  Moves  Up  in  Plants.  Plants  Have  Tranport 

Systems  (50  mins.  +  50  min.) 


Language  Cards/Key  Signs 
xy I  em  ce 1 1 s 
cambi  urn 
root  hairs 

Identification  Cards 
(Labels  for  materials  in 
experiment) 


ADVANCE  PREPARATION:    Materials  -  See  Teacher*s  Manual  for 
materials  for  experiment.    Also  have  prepared  slides 
of  plant  stems 'and  roof  hairs.    Make  ^  transparency/ 
chart  of  Fig<Th^7-23,  with  labels.    Make  a  ditto  of  the 
chart  in  Figure  7-25.    Write  out  the  directions  for  the 
experiment  oh  chart  paper/transparency. 

TEACHING  SUGGESTIONS: 

f 

Dav  1 

1.  The  teacher  begins  by* displaying  the  materials  for  the  experiment  and  the 
directions. 

2.  Jhe  students  read  the  directions  and* refer  to  the  materials.    As  the  students  • 
read  about  a  particular  materials,  the  label  should  be  placed  on  the  material. 

3.  Each  student  should  take  a  copy  of  thd  chart  and  appropriate  materials.  The 
students  should  first  set  up  the  experiment. 

4.  .  One  student  can  be  the  time  keeper.    At  each  ten-minute  interval,  the  students 

follow  the  directions  and  record  the  information. 

5.  When  the  students  have  filled  in  the  chart  each  time,  the  class  can  discuss  the 
possible  outcomes  and  the  reasons  /for  ^uch  outcomes. 

6.  Also  during  the  time  the  students  are  not  recording    data,  they  could  go  to  micro- 
scope stations  and  look  at  prepared  slides  of  stems. 
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7.    After  the  students  have  completed  the  experiment,  they 'discuss  the  results  and 
possible  reasons  for  them* 

Day  2  „ 

1.  # Beg  Inning  with  section  7-12,  the  students  read  through  the  text*  ; 

2.  Afte^pompleflng  section  7-12,  the  students  continue  with  section  7-13*  *  At 
this  point  the  teacher  displays  the  cop^  of  Figure  7-23  and  discusses  It  with 
the  class. 

3.  The  teacher  should  be  sure  and  emphasize  all  of  the  figures  In  the  section. 

4.  After  reading  the  section  on  root  hairs,  the  students  should  look  at  prepared 
slides  under. the  microscope*    They  should  discuss  what  they  have  observed. 

5.  At  the  end  oj  the  class,  the  teacher  should  first  review  all  of  the  vocabulary. 
Second,  the  students  should  again  discuss  the  experiment  of  the  previous  day  and 
explain  thgfcresults  using  their  new  vocabulary. 

SECTION:    7* 14  >  Transport  in  Plants 

Page  T-69/S-222    Food  Moves  Up  and  Down  in  Plants  (90  mln.  -  2  days) 


Language  Cards/Key  Signs 
phloem 
cambium 
to  reproduce 
sap 


ADVANCE  PREPARATION:    Materials  -  If  possible,  have  a  cross 
section  of  a  tree  In  the  class.    Also  purchase  some 
real  maple  syrup  and  ice  cream  to  bring  to  class. 
Transparency  of  Figure  7-25  from  the  previous  lesson 
will  be  uspd.    Make  a  ditto  of  the  cross  word  puzzle 
(omit  #7  and"#10*)    Also  make  a  list  of  possible 
answers  to  go  with  the  puzzle. 

TEAcV^  SUGGEST  IONS:  ^ 

t  v 

1.  The  teacher  begins  the  class  by  showing  the  students  the  cross  section  of  the 
tree.    The  students  discuss  the  structures  which  they  can  observe.    The  teacher 
explains  about  the  growth  rings  of  the  tree. 

2.  The  students  read  section  7-14.    The  teacher  should  explain  each  vocabulary  word 
as  it  occurs.    The  teacher  should  also  explain  again  the  movement       sap  in 

the  tree  and  then  ask  several  students  to  explain  It. 

3.  The  teacher  should  display  the  copy  of  Figure  7-25.    The  studen1*jshould  discuss 
the  transport  systems  and  give  the  proper  names  to  the  tubes. 


The  teacher  Jells* the  students  that  If  each  student  can  explain  where  maple  syrup 
*     comes  from,  they  will  have  a  ftreat.!    After  each  student  explains  the  process, 
the  teacher  gives  the  students  Ice  cream* with  maple  syrup  on  it  (or  anything 
else  with  maple  syrup). 

Day  2  -  Eva luatlon 

1.    Students  read  the  highlights  section  and  the  teacher  asks  them  questions  about 
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the  concepts  in  this  section. 

2.  The  students  write  the  answers  to  the  Checkpoints.    After  the  students  have  com- 
pleted their  answers,  they  should  discuss  them. 

3.  The  students  should  do  the  Skullduggery  (in  class  or  at  home).  The  teacher 
should  give  the  students  a  list  of  the  possible  answers  (from  the  teacher's 
manual).    #7  and  #10  should  be  crossed  out  on  the  puzzle.  ^ 

4.  The  teacher  should  read  What's  Next?  to  the  students.    The  class  should  discuss 
the  information.  * 

*************************###########«####^ 


4 


9 

ERIC 


81 


i 


Level  7  Unit  2  Life  Systems 
Chapter  8  Internal  Communication  Systems 
Nervous  Systems 


SECTION  OUTLINE: 


Pa  OA 

'  Sect! oh  Number 

Lesson  Title 

Teaching  Time 

T-72 

8.1 

Neurons  Send  Signals 

50  min. 

T-72 

8,3- 

Many  Neurons  Make  a  Nervous 

90  min. 

T-72 

8.2 

System 

Behavior  is  Caused  by  Neurons 

50  min. 

T-72 

8.4 

The  Human  Nervous  System 

150  min. 

a 

^3  days) 

NOTE: 

Introduction  is  omitted.    The  order  of  the  lessons  has  been 

changed.' 

SECTION:    8-1    Nervous  Systems 

Page  T-72/S-228    "Neurons  Send  Signals  (50  min.) 

r 

ADVANCE  PREPARATION:    Materials  -  Make  a  chart/transparency 

of  Figures  8-3  and  8-4. 
Label  each  picture. 

TEACHING  SUGGESTION: 

NOTE:    Because  the  students  have  already  discussed 

stimulus  and  response,  this  should  be  used  as 

a  review-  ' 

1.    The  teacher  should  begin  the  lesson  by  reading  the 
first  part  of  the  section  (pp;  228-229).  The 
students  should  review  the  information  in  these 
paragraphs. 


Language  Cards/Key  Signs 


6  stimulus 

a  reaction 

the  senses 

nerve  eel  I s 

neurons 

a  eel  I  body 

dendrites 

axon 

impul  se 

synapse 

nucleus 

cy top  I  asm  " 


2.    Then  the  teacher  and  students,  khould  read  the  rest  of  the.  section*    As  the  students 
read  through  page  23Q,  the  teacher^  should  display  t&e  charts  of  Figures  8-3  and  8*-4« 

3*    The  class  should  discuss  the  structure  of  the  neurons,  and  the  functions  as  stated 
in  the  section, 

« 

4.    At  the  end. of  the  class,  the.  teacher  sfiouiQ  ask  several  students  to  explain  the 

transmission  of  Information  fn  the  nervous  system. 
**********************************^ 

■  ** 

SECTION:    8-3  iNervous  Systems 

Page  T-72/S-232    Many  Nei/rons  Make  a  Nervous  System  (90  min.) 

PREREQUISITES:    Basic  knowledge  of  the  nervous  system  and  tts  function. 
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ADVANCE  PREPARATION:    Materials  ^  Make  large  charts  of  each. 

*  organ tsro  pictured  in  this  section. 
Make  add tt tonal  charts*  of  bther' 
oj-cjantsjos^  or  have  the  students 
/tefce  charts-.    These  should  &e 
displayed  Tn  the  classroom. 


Lanciuape  Cards/Key  Sicjns 


TEACHING  SUGGESTIONS^ 


a  nervous-  system 

nerves 

a  Eratn 

a  spinal  cord 

verteBrae 


U    The  teacher  should  display  the  charts  of  the  various  nervous  systems*    To  begin 
the  lesson,  the  teacher  writes  The  Nervous  System  on  the  board. 

The  students  are  to  try  and  explain  what  the  nervous  system  Is.    The  teacher 
can  add  Information  wttfct  which,  the  students  are  unfamiliar. 

The  teacher  should  read  the  section  to  the  students.  The  teacher  should  explain 
eactx  new  vocabulary  word  and  refer  to  the  charts  as  necessary*  ' 

4.    During  the  discussion,  the  students'  should  compare  thetr  nervous  system  to  that 
of  other  organisms.  ^    5 


2. 
3. 


5*    After  class,  some  students  could  volunteer  to  make  additional  charts  about  other 

organisms  and  their  nervous  systems. 
******************************^ 

SECTION:    8-2    Nervous  Systems 

Page  T-72/S-23J   Behavior  is  Caused  by  Neurons  (50  min.) 


ADVANCE  PREPARATION: 


Matertals  -  Col  lect  five  or  s;ix  pictures 
of  an  una  Is  reacting  to  sttmulum  -  otRer 
animals,  roan,  etc.    Mount  eacEL  picture 
on  heavy  cardboard »    Make  a  transparency/ 
chart  of  Figure  8-5.    Use  teacher's-  roan-^ 
ual  to  get  i nstruct ions/mater fa  I s  for  the 
experiment  In  section  8-2.    Have  a  tennis 
bal I  for  the  class. 


Language  Cards/ Key  Signs 


behavior 
sensory  neurons 
association  neurons 
motor  neurons 
stimul us 
response 


TEACHING  SUGGESTIONS: 
Day  J 

1.  The  teacher  begins  the  lesson  by  writing  the  words  stimulus  and  response  on  the 
board.    The  teacher  then  takes  a  tennis  ball  and  tosses  It  to  a  student. 

2.  After  the  student  reacted,  the  teacher  describes  the  situation  in  terms  of 
stimulus  and  response.    The  teacher  then  asks  the  students  to  think  of  other  - 
situations  with,  stimulus-response. 

3.  Following  the  directions  In  Section  8-2,  have  the  students  do  the  experiment.  1  i 
The  teacher  first  explains  the  experiment  and  then  the  students  group  in  pairs 
and  do  the  experiment*    After  the  students  have  completed  the  experiment  they 
should  discuss  the  results. 
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Day  2 


1.  Then  the  students:  and  teacher  should  ,read  section  8-2  dtscussrtpg  their  responses 
in  terms  of  the  information  tn  tbe  section.*    Khen  discussing  the  different 
reactions,  the  teacher  should  show  the  students  pfctures  that  show  responses  of 
organisms.    CNote:    ft  fs  difficult  to  use  the  picture  on  page  229  because  it  is 
not  clear. 1 

* 

2.  At  the  end  of  the  class,  the  teadfier  asks  each  student  to  describe  a  stimulus- 
response  situation. 

*The  teacher  should  display  the  chart  sbowing  Figure  8-5.    Each  stimu I  us/ response 

should  be  discussed  in  these  terms. 
****************************************** 

SECTION:    8-4  Nervous  Systems  %  , 

Page  T-72/S-236    The  Human  Nervous  Systems  (150  min.  -  3  days) 

Language  Cards/Key  Signs, 
the  central  nervous  system 
the  peripheral  nervous 

system 
the  cerebrum 
the  ce rebel  turn 
the  medula 

Identification  Cards 
label s  for  brai n 
and  nervous  system 

'  tells  the  students  that  they  will   look  at  the 
structure  of  a  brain  that  is  similar  to, the 
human  brain. 

2.  The  students  should  then  perform  the  dissection.    As  the  students  are  working, 
the  teacher  should  move  around  the  class  helping  the  students  to  identify  the 
parts  of -the  brain.    The    teacher  could  write  the  names  of  the  parts  on  the  board 
during  the  class.     (See  attached  sheet  for  dissection  tips  and  directions) 

3.  When  the  students  have  completed  their  dissections,  they  should  discuss  their 
observations. 

Day  2 

J.    The  teacher  and  students  should  read  section  8-4  discussing  the  information  and 
vocabulary.    During  the  discussion,  the  teacher  can  display  the  chart/trans- 
parency of  the  nervous  system.    The  students  should  discuss  each  part  of  the 
"  system.  '  t  < 

2.  The  students  should  then  discuss  the  structure  of  the  brain.    During  the  dis- 
cussion, the  teacher  should  have  the  students  compare  the  human  brain  to  the 
hrain  which  they  dissected  previously. 

3.  At  the  e/id  of  the  class,  the  teacher  should  ask  the  students  to  name  the  parts 
of  the^nervous  system,  and  name  the  parts  of  the  brain  and  describe  their 
functions. 

*. 
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ADVANCE  PREPARATION:    Materials  -  See  attached  sheet  for 

directions  for  the  brain  dissection.^ 
^  Have  dissection  equipment  available// 

Make  a  chart/trans,parency  of*  Figure 
8-13  and  Figure  8-14. 

TEACH  I NG*  SUGGEST  I ONS : 
Day  1 

1.    To  begin  the  lesson,  the  teacher  explains  what  the 
class  will  do.    The  teach'er  displays  the  brains  and 


BRAIN  DISSECTION 


txl  S   ?   ?       L-?ar+  °r  an  eye'  examfn,ng  the  brain  won't  give  many  clues 
to  how  ,t  operates.    Still,  you  might  find  it  interesting  to  take  a  closeup  look 

hln  pC°^    ?-and  fys+erious  of  or9ans.    Beef  brains  come  to  the  butcher  in 

+I9Co+?f'  *  Y  I' 6  tT  +h6y  arrlV6'  +hey  are  sor"ewhat  scrambled,  so  you  might  have 
to  settle  for  two  halves  and  assorted  parts.    Better,  order  one  from  a  meai  packer. 
Ask  for  one  with  the  stem  attached.    (Use  of  a  fetal  pig  brain  Would  work  also.) 


Cerebellum 


Cerebrum 


L 


L 


Fissure 


Longitudinal  f i ssure 


r 


Top  View  of  Brain 


Left  and  Right  hemispheres 


Fi  ssure 


Cerebellum 


Cerebrum 


Spina  I  chord 


SI de  View  of  Brain 


(1)    Look  at  the  outside.    Notice  the  thin  outer  skin  (pia  mater)  and  the  supplying 
blood  vessels.     In  the  skull,  the  soft  brain  floats  in  a  nutritious  liquid 
cushion  and  Is  protected  by  a  tough  coat  called  the  dura  mater. 
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Day  3 

1.  The  students  should  read  the  HXgEJ  tghts.    The  teacher  can  aat  the  students 
questions  about  the  concepts  covered  In  this  sect Ton . 

2.  The  students  should  write  thetr  ansxers  to  the  Checkpoints.    The  teacher  should 
change  the  language  of  the  questions  so  they*  are  understood  by  the  students. 
Eliminate  question  #5. 

y\ 

3.  When  the  students  Rave  completed  their  answers,  they  should  dts<?uss  them  with  the 
class. 

*************************************^^ 
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Level  7  Unit  2  Life  Systems 
Chapter  8  .Interna I  Communication  Systems 
The  Senses 


SECTION  OUTLINE: 


Page 

Section  Numbej 

Lesson  Title  * 

i  

Teaching  Time 

T-73 

T-74 
T-74 
T-75 
T-75 

8.5 

8.6 
8.7 
8.8 
8.9 

The  Sense  of  Sight 
Aids  'for  the  Bl  Ind 
The  Sense  of  Hearing 
The  Sense  of  Smell  and  Taste 
The  Skin  and  Body  Have  Many  Sensed 
•    There  Are  Differences  Among  Animal 
Senses 

,150  mtn.(3  days) 
100  min.  (2  days) 
200  min. (Allays) 

50  min. 

50  min. 

90  mtn.<2  days) 

SECTION:    8.5    The  Senses 


>  Page  T-73/S-239,  The  Sense  of  Sight  (150  min.  -  3  days) 
PREREQUISITES:    Basic  knowledge  of  the  eye  (from  Level  6  -  Invisible  Systems) 


ADVANCE  PREPARATION:  Materials  -  Make  a  large  chart/trans- 
parency of  "the  eye.    Write,  labels  for  the  chart  on 
cards.*    The  materials  for  the  experiments  are  listed 
In'the  attached  sheets  and  teacherfs  manual.  Write 

-  out  directions  for  each  experiment  on  chart  paper. 
Set  up  stations  -  with  the  experiments  listed  for 
day  one.    Each  experiment  station  should  have  direc- 
tions, necessary  materials,  and  paper  for  recording 
results.  I  * 

*A I  so. make  a  ditto  of  the  eye.    Write  the  labels  at 
the  bottom  of  the  page. 

TEACHING  SUGGESTIONS: 

Day  1  - 

1 


Language  Cards/Key  Signs" 

sight  ; 

the  cornea 

the  iris 

the  pupi I 

the  lens 

the  retina 

rod  ce I  I s 

cone  ce 1 1 s 

the  optic  nerve 

bl  Indness 

identification  Cards 
(Labels  for  picture  of 
the  eye) 


The  teacher  sets  uo  the  following  experiments  as  stations: 
Keep  Your  Eye   on  the  Ball,  Seeing  LsBel levlng,  Hole  In  Your  Hand,  Stereo 
Vision  and  page  241  (experiment  from  textbook). 

To  begin,  the  te.acher  and  students  "walk  through"  each  station,  reading  the 
directions  and  discussing  how  the  experiments  should  be  done. 

*, 

Then,  the  students  go  to  different  stations,  do  each  experiment  and  write  down 
the  results.  v. 

When  all  students  have  gone  to  each  station,  the  group  meets  for  a  discussion 
of  the  results  of  each  experiment. 
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Day  2 


1.  The  teacher  places  the  chart  of  the  eye  on  the  boarcj  at  the.  beg  inning  of  the 
lesson.    The  students  should  read  through  section  8-5  with  the  teacher.  They 
should  refef  to  the  chart  as  each  part  of  the  eye  is  discussed. 

2.  When  the  pupil  is  discussed,  the  teacher  has  the  students  si t - ! n  pairs  and  observe 
the  action*of  the  pupil  as  lights  are  turned  on  and  off.    (See  Going  Further, 

Day  -2. )  ~ 


,3.    At  the  end  of  the  class,  to  review  the  structures  of  the  eye,  the  teacher  asks 
the  students  to  label  the  parts  of  the  eye  (on  the  large  chart). 

(Day  1) 

KEEP  YOUR  EYE  ON  THE  BALL 

>/ 

Your  eyes  work  by  teamwork.    Each  eye  sees  the  same  thing  from  two  slightly 
different  angles.    To  test  the  teamwork  of  your  eyes,  try  the  following  experiment: 
You  will  need  a  ping-pong  ball,  an  eye  patch  and  a  friend. 

'         *  ✓ 
-you  gef  15  trys  to  catch  the  ball  with  open  eyes 
*    -then  15  trys  using  one^eye  only 

-trade  with  your  partner,  this  time  you  toss 

-keep  tr$ck  of  your  scores.     If  this  is  too  easy,  you  might  try  catching  the 
ball  wifh  one  hand  only. 


SEEING  IS  BELIEVING  ; 

"I  saw  it  with  my  own  eyes."    Sometimes  your  eyes  Me.    Here  is  an  activity  to 
explore  this.     It  works  on  the  principle  that  each  eve  sees  a  slightly  different 
view  of  the  world.    For  instance,  you  can  turn  two  fingers  into  a  floating  solid 
bar. 

Hold  your  index  fingers  tip  to  tip  about  5,"  away  from  your  eyes. 
Novf  focus  on  some  object  in  the  distance.  , 
What  happens  to  your  fingers? 
(Day  2)  ' 
GOING  FURTHER 

For  this  activity,  you  will  need  two  partners  *and  a 
dark  room/    Ask  one  of  your  partners  to  control  the 
lights.    Sit  facing  your  partner^  as  close  as  possible. 
Now  have  your  partner  turn  off  the  lights  in  the  room, 
wait  30  seconds  and  theh  turn  theto  on  again.    Each  of 
you  look  at  each  other's  eyes  careful ly.    What  happens 
to  your  partner's  eyes?    Can  you  explain  why  this 
happens? 
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HOLE  IN  YOUR  HAND 


Two  eyes  are  not  always  better  than  one.    Sometimes  'two  images  can  produce  a  . 
rather  muddled  picture  of\ reality.    However,  your  brain  has  learned  to  Ignore 
conflicting  images  so  that  you  ;,seen  an  edited  version  of  the  messages  your  eyes 
send  your  brain.    Here  is  a  way  to  look  right  through "your  hand. 


(1)  For  this  Experiment  you  will  need  to' roll  a  sheet  of 
paper  like  a  telescope. 

(2)  Hold  the  telescope  up  to  one  eye  and  your  hand 
up  to  the  other  eye. 

(3)  Move  your  hand  slowly  up  and  down  the  tube 
until  you  can  see  through  the  hole  in  your 
hand. 


STEREO  VISION 


What  does  each  eye  see  separately  and  what  do  they 
see  together?    Try  this  experiment  and  see*  . 

(1)    Cut  out  a  cardboard  rectangle  with 
eye  holes. 


8-' 


clay 


(2)    Set  the  cardboard  on  a 
^table  with  S  string  or 
tape  to  mark  the  center. 


center  line 


Two  objects  on  1 1 ne 
(on^-Wear,  one  far)* 

(3)    Make,  three  drawings  of  the  view  through  the 
eye  holes  -^one  with  the  right  covered, 
one  with  the  left  eye  covered,  and  one  with 
both,  eyes  open* 
How  many  view§  do  you  seet 
Where  are 'the  two  views  combined? 


90 


1014 


EVE  .DISSECT  ION    (Day  3) 

If  you  don't  mind  being^  stared  at  while'you  work,  you  wiir  find  thi"5  eye  dissection 
to^  be-  fascjnating.    rt  may"be  difficult  obtaining '3 .sheep  or  beef  eye*  but  it's 
worth  the  trouble.    If  you" have  no  luck  wlthryour  local  butcher,  try  a  slaughterhouse 
or  meatpacker. 


Sclera. 


Pupi  I 


(1)  The  eye  is  held  in- place  by  muscle  and  fat.  Muscle 
moves  the  eye  while  fat  cushions,  it. 

(2)  ^ook  behind  the  eye  and  you  should*  se,e  the  optic 
nerve.    By  careful ly  cutting  away/some  of  the  tissue, 
you  can  see  how  muscles  connect. 


Cornea 


(3)    Slice  across  the  cornea*** 
and  remove  the  lens 
from  under  the  iris. 
(The  I  i quid  is  ca  I  led* 
aqueous  humor. ) 


Retina 


Iris 


(4)    A  cros£wi£e  cut  will  expose  the 
m  iris.     If  you-  enlarge  the  cut, 
"•you  can  see  the  retina  -at  the 

back  of  the  eye.     (The  clear  jelly 
*   is  vitreous  humor.)    There  is  a 

bl ind  spot  where  the  optic  nerve 

connects. 


Capi I laries 
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REFERENCES 


an  physiology  is  the  name  of  frhe  subject  area  in  which  you  will  find  answers 
some  of  these  questions.     If  you  want  more  experiments  of  this  kind,  look  for 
a ^laboratory  book  on  human  physiology  or  ask  your  teacher  for  help. 

■? 

Day  3  *(if  you  can  get  some  eyes*) 

1.  The  teacher  parses  out  the  dissecting  equipment  and  eyes  to  each  pair  of  students. 
Also  the  teacher  displays  the  directions  for  t\\e  experiment.    The  students  read 
and  discuss  the  directions.     (See  eye  dissection  sheet.)  . 

2.  The  students  dissect  the  eyes  and  name  each  part  of  the  eye  as  they  observe  it. 

3.  After  the"  students  complete    the  experiment,  they  should  discuss  their  obser- 
vations. 

4.  At  tfoe  end  of  the  class,  the  teacher  passes  out  the  worksheet  on  the  eye.  The 
students  must  label  the  parts  of  the  eye. 

5.  When  the  students  have  finished  the  worksheet,  t<hey  can  check  their  answers  in 
thei r  books. 

******************************************* 

SECTION:    8.5    The  Senses 

Page  T-74/S-242    Aids  for  tfte  Bl ind  (100  min.  -2  days) 


ADVANCE  PREPARATION:    Materials  -  Invite  a  blind  adult  to 
visit  the  class.    That  person  could  bring  aids  they 
use  to  hefp  them.    Get  information  from  state  or  fed- 
eral agencies  on  the  blind,  a£>out  aids  for  the  blind, 
Brai I le,  and  a  Brai I le  machine. 

TEACHING  SUGGESTIONS: 

Day  1 


Language  Cards/Key  Signs 
a  device 
Bra  i  1 1  e 
a  camera 

electrfcal  signals 

an  image 

a  £a  Icujator 

a  computer 

a  handicap 


1.  The  Students  read  about  the  aids  for  the  blind.  The 
teacher  should  display  Braille  samples  and  other  information. 

2.  The  students  discuss  the  p.roblems'of  blindness  and  possible  ^ays  to  help  with 
'  those  problems  (identifying  canned  foods,  clothes,  reading  recipes,  setting 

temperature  on  stove',  etc.). 

3.  The  students  discuss  the  more  difficult  problems  of  a  deaf-blind  person. 

4.  The  teacher  helps  the  students  develop  a  Hist  of  questions  for  the  visitor, 
the  next  day. 

Day  2 

1.  The  blind  person  visits  the  class.    The  students  ask  their  prepared  questions 
and  any  other  questions  which  they  can  think  of. 

2.  If  possible,  the  blind  person  shows  some  of  the  equipment  he/she  uses,  and 
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explains  what  type  of  aids  $re  available  to  the  blind. 
EnMchment 

The  students  could  visit  a  Lighthouse  for  the  Blind  or  other  training  center  for 
the, blind  -  to  see  whft  methods  are  used  Jn  trainfng  blind  persons  for  employment. 

*****************H******************************^ 


SECTION:    8.6    The  Senses 


Page  T-74/S-241    The  Sense  of  Hearing  (200  min.  *-  4  days) 
PREREQUISITES;    Basic  knowledge  of  the  structures  of  the  ear. 


Language  Cards/Key  Signs 
the  outer  ear 
the  middle  ear 
the  inner  ear 
the  eardrum 
the  hammer 
the  stirrup 

the  semicircular  canals 
the  ear  canal 
the  anvi I 

the  auditory  nerve 
the  ova  I  wi  ndow 
the  cochlea 
the  eustachian 
an  otoscope 
an  audiogram 

Identification  Cards 
Labels  for  pisture  of  ear 


ADVANCE  PREPARATION:    Materials  -  Ask  the  audiofogist  for 
an  otoscope.    Also,  get  a  portable  audiometer  or  take 
the  students  to  the  schooMs  testing  booth.    Use  a 
model  of  the  ear  or  make  a  Jarge  chart/transparency 
of  Figure  8-17.    Make  separate  labels  for  the  chart. 
Look  up  information  to  do  the  "causes  of  deafness" 
section.    Make  a  ditto  of  the  ear.    Write  the  labels 
at  the  bottom  of  the  page. 

TEACHING  SUGGESTIONS: 

Day  1 

(Have  the  otoscope  and  audiometer  ready  for  class,  along  t 
with  audiogram  forms.) 

1.  The  teacher  begins  the  lesson  by  telling  the  students 
they  will  be  studying  the  ear. 

2.  The  teacher  shows  the  students  the  otoscope,  and  the 
language  card.    The  teacher  demonstrates  its  use  on  a 
student,    and  then  lets  the  students  take  turns  looking 
at  each  other* s  ear  drums.  -  j 

3.  The  students  should    discuss  their  observations  of  the  ear  drum,Jts  color,  and 
the  look  of  the  ear  canal.    The  teacher  should  put  up  the  chart  on  the  ear,  to 
show  the  students  exactly  what  they  were  looking  at. 

4.  The  teacher  then  shows  the  audiometer  to  the  students  and  discusses  its  use. 
The  audiogram  form  is  also  shown. 

5,.    The  teacher,  allowing  some  students  to  help,  tests  the  hearing  of  one  student 
and  writes  the  information  on  the  form.    Several  students  can  be  tested  to 
show  the  difference  in  hearing  loss. 

Day  2 

1.  The  teacher  displays  the  chart  or  model  of  the  ear. 

2.  The  students  and  teacher  read  the  section.    The  teacher  aska  a  student  to  point 
to  and  label  each  part  as  it  is  discussed. 

3.  At  the  end  of  the  class,  the  teacher  removes  the  labels  from  the  chart  and  asks 
the  students °to  replace  them.  ' 
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Day  3 

J.« — .The. teacher  discusses  t>>^  causes  of  deaf ness  .with  the  students  writing  impor- 
tant information  on  the  bo^rd  (see  attached  sheet).    The  teacher  should  also 
include  the  particular  causesof  -deafness  of  the  students  in  the  class. 

2.  At  the  end  of  the  discussion,  th^ teacher  asks  the  students  to  list  the  causes 
of  deafness.  ^ 

3.  The  teacher  passes-  out  the  worksheet  on  the  ear.    The  students  must  label  the 
picture  of  the  ear.  ,  j/p 

*************************************^^ 

SECTION:  -  8.7    The  Senses 

Page  T-74/S-244    The  Senses  of  Smell  and  Taste  (50  min.) 

ADVANCE  PREPARATION:    Materials  -  Outline  of  a  tongue  (see 
worksheet  aj-  end  of  cluster),  see  teacher's  manual  for 
the  experiment  materials.    Write  the  directions  for  the 
experiment  on  a  chart.    Make  a  chart/tr3nsparency  of  the 
drawing  in  Figure  8-18  showing  the  nasal  cavity. 


TEACHING  SUGGESTIONS 
1 


2, 
3, 

4. 
5. 


Language  Cards/Key  Signs 
sme II  : 
taste 

taste  buds 
nostri I 
sensory  neurons 

Identi  f  ication  Cards 
Labels  for  materials  in 
experiment 


The  teacher  displays  the  directions  for  the  experiment 
as  well  as  the  nrfeterials. 

The  students  read  the  directions  and  label  the  materials 

The  stuents  follow  the  directions  and  do  the  experiment.  While  they  are  working 
the  teacher  moves  among  the  students  to  discuss  their  observations. 

When  the  studer/s  have  completed  the  experiment,  the  class  discusses  the  results. 

The  teacher  then  displays  the  chart/transparency  and  the  students  read  anfrrt 
discuss  the  beginning 'of  the  section. 


6.    At  the  end  of  the  class,  the  teacher  asks  the  students  how  humatfs  taste  and 
smell  different  things:  '  _ 

*************************************^^ 

SEQTiON:    8.8    The  Senses 

Page  T-75/S-246    The  Skin  and  Body  Have  Many  Senses  (  50  min.) 


ADVANCE  PREPARATION:    Materials  -  Make  a , transparency  of 
Figure  8-20  with  labels. 

TEACHING  SUGGESTIONS: 

1.  The  teacher  displays  the  chart  of  Figure  8-20, 

2.  The  students  and  teacher  read  the  section.  As  the  stu- 
dents read  the  first  two  paragraphs,  the  teacher  should 
refer  to  the  Figure. 

3.  Before  the  students  read  the  third  paragraph,  the  teacher  asks  for  a  volunteer 


Language  Cards/Key  Signs 
touch 

sensory  neurons 
ba  lance 

the  semicircular  canals 
the  cerebel I  urn 
body  sense 
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to  spin  around  very  quickly.    The  student  then  tells  the  class  how  he/she  feels 
after  spinning  around. 

4.    Then  the  students  read  that  paragraph  and  subsequent  paragraphs. 
^***************^***************^ 

SECTION:    8.9    The  tenses 

Page  T-75/S-247    There  Are  Differences  Among  Animal  Senses  (90  mi n.  -  2  days) 


Language  „Cards/ Key  Signs 
a  trained  dog 
an  echo 

high-pitched  sounds 
dynamite 

a  magnetic  field 


TEACHING  SUGGESTIONS: 
Day  1 

1.  The  students  and  teacher  read  and  discuss  this  section. 

2.  The  teacher  asks  the  students  to  make  a  list  of  animal  _ 
senses  that  are  different  from  human  senses.  The  teacher 
writes  the  list  on  the  board. 

Day  2 

1.  The  students  read  the  Highlights.    The  teacher  asks  the  students  Questions  about 
the  concepts  taught  in  this  section. 

2.  The  students  write  the  answers  to  Checkpoints.    The  teacher  can  reword  the     /  ' 
questions  if  necessary. 

3.  When  the  students  have  completed  their  answers,  they  should  discuss  them  with 
the  class. 
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TASTE  MAP 


Draw  asterisks  (*)  in  the  outlined  areas  indicating  the  location  of  the  specif i 
taste.    Compare  results  with  others. 


Salty  *  Sour 
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Level  7  Unit  2  Life  Systems 
Chapter  8  Internal  Communication  Systems 
Nervous  Systems  and  Behavior 


SECTION  OUTLINE: 


Page 

Section  Numb^ 

Lesson  Title 

Teach  I ng  Time 

J-76 

8.10 

Some  Behaviors  Are  Reflexes 

90  min.(2  days) 

T-76 

8.11 

Many  Behaviors  Are  Combinations 

150  min.(3  days) 

of  Responses  , 

SFPTinis]'    ft  10    Nervous  Systems  and  Behaviors 

atuuuw.  ,o-^  T_76/5_24g  Some  Behaviors  are  Reflexes  (90  min.  -  2  days) 


ADVANCE  PREPARATION: 


Materials  -  Ask  the  school  nurse  to  visit 
the  class  during  Day  1.    See  Teacher1 s 
Manual  for  directions/materials  for  the  , 
experiment.    Write  out  the  directions  for 
thd  experiment  on  a  Transparency/chart. 


TEACHING  SUGGESTIONS 
1 


Language  Cards/ Key  Sighs 
reflex 

an  automatic 

response 
cough  i  ng 
sneezing 


2. 


The  teacher  first  displays  the  directions  for  the  Experiment  on  page  249. 
The  students  read  the  directions. 

Then  the  students  do  the  reflex  experiment  and  discuss  the  results.  When  the 
students  have  finished  experfmenti hg  on  each  other,  the  nurse  should  be  asked 
to  show  other  body  reflexes  (foot,  eyes)  In  a  demonstration  for  the  class. 


3.    The  nurse  also  should  explain  how  these  reflexes  are  used  in  a  doctor's  examination^ 
and  what  the  doctor  is  looking  for  when  she/he  does  the  reflexes.  <+ 

Day  2 

1.  The  students  and  teacher  should  read  the  section.    The  teacher  should  explain 
the  vocabulary. 

2.  The  students  should  relate  the  information  In  the  section  to  th/ experiment  of 
the  previous  day. 

3.  At  the  end  of  the  class,  the  teacher  asks  the  students  to  explain  what  a  reflex 
is  and  to  show  where  reflex  actions  occur  on  the  human  body. 

**#***********************^ 
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SECTION;    8-J1   N&rvous  Systems  and  Behaviors 

PageT-76/S-250    Many^ Behaviors  Are  Combinations  of  Responses  (150  mi n.  -3  days) 


Languape  Cards/Key  Signs 


fnst tnct 
migration 
learntng 
memory 
reason! ng 
trta I -end-error 
learning 


ADVANCE  PREPARATION:    Materials  -  Collect  six  or  seven  o&jects- 

whose  names  the  s+uderyrs  know.  Place 
them  on  a  tray.    Have/a  ptece  of  cloth 
ready  to  cover  t&e  tray.    See  attached 
*  sheet  for  reasontng'experfment. 

TEACH  INKS  SUGGESTIONS: 

Day  1 

1.  The  teacher  should  begin  the  lesson  by  asking  the  students  several  questions.  How 
does  a  hamster  know  how  to  care,  for  its  young?    Do  all  bfrds  stay  in  our  area 
during  the  winter? 

2.  The  students  should  answer  the  questions  to  the  best  of  their  ability.    The  class 
should  discuss  the  answers. 

3.  Then  the  students  and  teacher  should  read  the  beginning  of  this  section  from  page 
250  to  page  25\,  column  J  (middle) . 

4.  The  students  should  again  answer  the  same  questions,  including  the  information 
contained  in  this  paragraph. 

Day  2  *  '  "  m        "  * 

j.    The  teacher  should  first  display  a  tray  wfth  six  or  s£ver»  di  f  fernt  objects  on  it. 
The  students  should  be  allowed  to  look  at  the  tray  for  30  seconds.    Then  the  tray 
should  be  covered.    The  students  should  then  write  down  the  names  of  the  objects 
on  the  tray. 

2.  When  the  students  have  completed  their  lists,  the  teacher  should  uncover  the  tray 
and  l^t  them  check  their  answers*    The  students  should  then  discuss  the  results. 

3.  Then  the  students  and  teacher  should  read  the  next  paragraph  in  the  section  on 
learning.    This  information  should  be  aiscussed  in  relation  to  the  experiment. 

4.  Then  the  teacher  should  give  the  students  the  reasoning  exDeriment  (see  attached 
sheet).  When  the  students  have  solved  the  problem,  they  should  discuss  how  they 
found  an  answer. 


5.    Then  the  students  and  teacher  should  read  the  rest  of  tbi§  section.    The  students 
should  discuss  the  information  in  relationship  to  the  reasoning  experiment. 

Day  3 

1.    The  students  should  read  the  Highlights.    The  teacher  asks  them  questions  about  the 
concepts  covered  in  the  section. 

2.  Then  the  students  write  the  answers  to  tne  Checkpoints.    The  teacher  should  reword 
*the  questions  in  language    appropriate  to  the  students.    For  question  4,  the  teacher 
could  draw  a  picture  of  the  situation  on  the  board. 

3.  After  the  students  haye  completed  their  answers,  they  should  discuss  item  with 
the  Class. 
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FEASQNING  PROBLEMS 


i 

All  of  these  are  whatchamaziglts. 


L 


None  of  these  are  whatchamaztgt+s-^ 


Which  of  these  are  whatchamaz i g I ts? 
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All  of  these  are  gooneys. 


Which  of  these  are  gooneys? 
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Level  7  Unit  2  Life  Systems 
Chapter  8  Internal  Communication  Systems 
The  Endocrine  System 


SECTION  OUTLINE: 


Page 

*  Section  Number 

v  ' 

Lesson  Title 

Teaching  Time 

T-76 

8. 12  , 

The  Endocrine  Glands 

50  mln. 

Produce  Hormones 

T-77 

8.13 

Hormones  and  Nerves  Irfork  Together 

50  min. 

T-77 

8.14 

Plants  Have  Horfhones 

150  min. (3  days) 

SECTION:    8-12    Th3  Endocrine  System 

Page  T-76/S-253    The  Endocrine  Glands  Produce  Hormones  (50  min.) 


ADVANCE  PREPARATION: 


Materials  -  Make  a  chart/transparency 
of  Figure  8-25.     Also  make  a  ditto  of 
the  same  picture.;  List  the  labels  for 
the  pictures  at  the  bottom  of  the  work- 
sheet • 


TEACHING  SUGGESTIONS: 

K    The  teacher  first  displays  the  chart/transparency  of 
the  endocrine  system  on  the  board.    The  teacher  and 
students  refer  to  the  picture  as  they  read  through 
the  section. 


Language  Cards/ Key  Signs 
the  endocrfhe 

system 
hormones 

endocrine  glands 
chemicals 

the  pituitary  glands 

Identification  Cards 
(Labels  for  the  endocrine 
system) 


2?   The  teacher  reads  the  information  in  the  section  to  the 

students.    The  class  discusses  the  information,  and  the  teacher  places  special 
emphasis  on  the  vocabulary  words. 

3.  After  reading  the  section,  the  teacher  using  Figure  8-26  explains  the  different 
glands,  and  how  they  function,  and  the  resulting  body  changes.    The  class  discusses 

'each  set  of  glands  and  their  corresponding  functions. 

4.  The  teacher  then  asks  specific  students  to  explain  functions  of  specific  glands. 

5.  To  complete  the- lesson,  the  teacher  passas-^Qut  the  worksheet    The  students  are 

to  label  the  picture  without  looking  at  Th§.  large  chart.    The  teacher  can  then  post 
the  chart  again  and  allow  the  students  to  check  their  answers. 
********************************************^ 

SECTION:    8-13    The  Endocrine  System 

Page  T-77/S-254    Hormones  and  Nerves  Work  Together  (50  min.) 

ADVANCE  PREPARATION:    Materials  -  Make  worksheet  which  requires 

the  students  to  match  the  endocrine  gland 
T/^  •  with  Its  effect  on  the  body.    Write  the  work 

sheet  In  language  appropriate  to  the  students4. 
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TEACHING  SUGGESTIONS; 


1. 


To  faegtn  tte  lesson,  t&e  teacfier  ask?  the 
students  to  use  t&etr  imagination.  The 
teacher  teMs  a  story  about  a  walk  in  the 
woods.    A  pferson  is  walking  in  the  woods. 
Sudden ly,c  the  person  sees  a  rattle  snake,  etc. 


Language^  Cardv  key'  Signs 


the  hratn 
nerves 
a;  reaction 
the  adrena 
^drenal  In 


g  lands 


4. 


After  the  discussion,  the  teacher  should  again  refer  to  Figure  8-26  and  review 

£  iSSrS  J"  '+fl9har+'  Tben  t&e'+^cher.,passes  out  the  worksheet Mor 
toe  students  to  complefte.  •  * 

*************************^ 


SECTION? 


8-J4    The  Endocrine  System     -  ^ 
Page  T-77/S-256  Stents  Hays ^  idormonVs  U50  min.  -  3  days) 


BACKGROUND  INFORMATION: 
ADVANCE  PREPARATION 


/See  Teacher's  Manual 


Material  - 
information  o 


•ee/feacher' s  Manual  for 
ie  experiment  on  page 
258.    Also  ha vev several  plants 
available  to  do  The  experiment 
pictured  In  Figurd\8-28.  Rewrite 
the  directions  for  the  experiment 
on  page  258,  placing  them  on  a 
chart/transparency . 


Language  Cards/Key  Signs 


auxins 
tropism 

Identification  Cards 
(Labels  for  materials  in 
experiments^ 


TEACHING  SUGGESTIONS: 
Day  1 


4, 
5. 


To  begin  the  class,  the  teacher  displays  \he  materials  for  the  two  experiments. 
First  the  students  look  at  Figure  8-28  and\dfscuss  what  is  shown  in  the  pictures. 

Next,  the  students  take  several  plants  and  cut  off  the  tips  of  the  stems.  The 
teacher  tails  the  students  that  they  will  be  observing  the  plant!  every  day  to 
see  what  will  happen.  ,  7 

Then  the  teacher  displays  the  chart  on  the  next  experiment.  The  students  read  aloud 
the  directions  and  identify  the  materials  as  they  are  mentioned. 

The  students  can  refer  to  the  book,  to  look  at  Figure  8-29,  30.  The  students  should 
them  set  up  the  experiment. 

When  the  students  have  completed  the  set  up,  they  should  discuss  what  they  predict 
will  happen  to  the  growth  of  the  bean  seeds. 
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<Pay  2  - 

1.  The  students  should  now  read  section  The  teacher  should  emphasize  the  new 
vocabulary.    Also,  the  students  should  discuss  the  Information  Tn ^relation  to  the 
experijnents  of  the  previous  day. 

2.  If  t'Tme  permits,  the  students  could  read  the  highlights  section  and  the  teacher 
can  question  the/n  on  the  concepts  covered  in  this  section. 

Day  3    '  \ 

1.  If  not  done  on  the  previous  day,  the  students  should  read  the  Highlights  and  - 
discuss  the  in  format  ion, 

2.  The  students  should  write  the  answers  to  Checkpoints.    Omft  question  #1; 

3.  After  the  students  have  completed  their  answers,  they  should  discuss  them  with 
the  class, 

4.  COptional  activity)    [f  appropriate  for  the  language  level  of  the  students,  they 
should  do  the  Skullduggery.    The  teacher  should  pi t  a  I ist  of  the  answers  on  the 

.  board  from  which  the  students  can  choose. 
******************************^ 
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Level  7  Unit  2  Life  Systems 
Chapter  9  Reproduction- 
Making  Copies 


SECTION  OUTLINE: 


• 

Page 

becTion  NumDer 

Lesson  it t i e 

%■ 

Tflarh Inn  T I mA 

> 

Introduction 

40  mirV. 

T-81 

9.5 

Experiment  Only 

45  mjn. 

T-79 

9.1 

Life  Comes  Frorft  Life 

45  min. 

T-79 

9.2 

Cel Is  Divide  in  Two 

100  mi  n . (2  days) 

T-80 

9.3 

Some  Organisms  Reproduce  by 

50  mm. 

Buddmg^ 

T-80 

9.4 

,  '    Regeneration  is  a  Form  of 

150  min. (3  days) 

Reproduction 

9    <       100  min. (2  days) 

T-81 

9.5 

Fungi  Reproduce  With  Spores 

NOTE:    Order  of  the  lessons  has  been  changed. 

'if     '  - 

I  ntroduct'ion    (40  min.V  *" 

Collect  various  pictures 
Mount  each  picture  on  heavy' 


SECTION:       Making  Copies 
Page  S-262-263 
A 

ADVANCE  PREPARATION:  Materials 
*  of  plants  and  animals 
cardboard. 

TEACHING  SUGGESTIONS: 

1.    The  teacher  reads  the  introduction  to  the  students, 
reproduction  of  the  zebra  and  pine  tree.       ^  * 


Language  Cards/Key  Signs 
reproduction  . 


The  students  discuss 


2.    The  teacher  .shows  the  students  the  pictures  of  pfants  and  animals.    The  students 
discuss  how  they  think  these  organisms  reproduce.    The  teacher  tells  the  class 
that  they  will   learn  about  many  different  kinds  of  reproduction  In  this  chapter. 

**********************************************^ 


SECTION:    9.5    Making  Copies 

Page  T-81/S-276    Fungi  Reproduce  with  Spores^ (experiment  only)  (45  min.) 


ADVANCE  PREPARATION:    Materials  -  See  Teacherfs  Manual  for 
materials/directions.    Write  the  directions  for  the 
experiment  on  chart  paper  in  language  appropriate  to 
•  the  students.    NOTE:    The  students  do  not  need  to  use 
their  books'.     (The  mushroom  experiment  explained  in 
section  9-5  could  be  set  up  at  this  time.) 


Identification  Cards 
(Labels  for  materials  in 
experiment) N 
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•    TEACHING  $|JGGE$T-Kll!l£; 

1.    The  teacher  displays  the  chart  of  directions  and  the  materials  for  the  fungi 
experiment. 

2i    The  students  read  the  directions  and  label  the  materials  in  the  experiment. 

3.    The  students  group  in  pairs  and  follow  the  directions  for  setting  up  the 
experiment. 

.    *  4.    The  'experiment  states  that  the  students  should  place  the  bread  in  a  warm,  dark 
place.    When  the  students  have  done  this  with  the  bread,  give  the  students 
additional  pieces  of  bread  to  moisten  and  place  in  other  spots  in  the  room. 
The  teacher  should  ask  a  student  to  record  the  various  places  the  bread  was 
p  laced. 

5.    The  teacher  ends  the  lesson  by  telling  the  students  that  they  will  study  the 

results  of  the  experiment  later  in  the  chapter. 
*********************************************** 

SECTION:    9.1    Making  Copies 

Page  T-79/S-264    Life  Comes  From  Life  (45  min.) 


ADYANGE  PREPARATION:    Materials  -  Get  some  hay  for  the  hayt 
infusion  experiment.^  Have  a  suitable  container  and 
.   boiled  water  to  put  with  the  hay.    Have  several  micro- 
scopes and  slides  ready  for  the  class. 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 

Aristotle 

Jan  van  Helmont 

spontaneous  generation 

Francesco'  Red  f 


7. 


The  teacher  invites  the  students  to  come  to  class  before  school  begins  or  just 
before  classes  begin.    The  teacher  shows  students  the  hay  and  boiled  water. 
The  students  took  at  the  boiled  water  under  a  microscope. 

The  teacher  asks  the  students  what  will  happen  if  the  hay  is  left  to  soak  in 
the  water.    The  students  should  discuss  the  possibilities. 

The  teacher  then' asks  if  organisms  will  be  present  in  the'water  later  in  the 
day.    The  students  again  discuss  these  possibilities.    The  teacher  tells  the 
"students  tanwai f  unt i I  class  time  to  find  out  the  answer. 

During  the  actual  class  time,  the  teacher  reads  to  the  ctass  about  Aristotle's 
and  van  Helmont's  experiments.    The  teacher  explains  the  term  spontaneous  gener- 
ation. 

Then  the  students  take  the  water  from  the  hay  infusion  and  look  at  it  under  a 
microscope.    They  should  compare  their  observations  to  those  made  earlier  in  the 
•day.    They  should  dfscuss  spontaneous  generation  in  terms'of  the  experiment. 

The  teacher  th^n  continues  to  read  the  section,  about  Redifs  experiment  (NOTE: 
Omit  Pasteur's  e?y>eriment . ) 

The  students  discuss  the  idea  of  *  spontaneous  generation  i-fn  terms  of  RedPs  ex- 
periment. 
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8.    The  teacher  continues  to  read  to  the  end  of  the  section.    The  students  discuss 
the  information.    The  teacher  asks  several  students  to  explain  the  term  spon- 
taneous generation  and  to  prove  that  it  does  not  happen. 

**#**********************************^^ 

SECTION:    9.1    Making  Copies 

Page  T-79/S-266    Cel Is  Divide  in  Two  (100  min.  -  2  days) 

PREREQUISITES:    To  name  the.  parts  of  the  cell. 


ADVANCE  PREPARATION:    Materia  I  s  -  .See  Teacher's  Manual 
for  materials/directions  for  cell  division.    Make  a 
transparency  of  attached  sheet  on  human  cell  mitosis. 
Have  a  transparency  sheet  (blank)  for  each  student 
and  appropriate  pens.    Make  a  large  model  of  the 
materials  from  the  experiment  on  page  270,  to  use  on 
the  board. 

TEACHING  SUGGESTIONS: 

Day  1  * 

1.  The  teacher  "begin  the  lesson  by  telling  the  students 
that  cells  divide  to  make  new  cells.    The  teacher 
passed  out  a  transparency  and  pen  to  each  student. 

2.  The  teacher  asks  the  students  to  draw  pictures  of  how 
they  think  a  cell  divides. 

3.  When  the  students  have  completed  their  drawings,  each  student  should  place  the 
drawing  on  the  overhead  projector  and  the  class  discuss  their  ideas. 

4.  The  teacher  passes  out  the  materials  for  the  experiment  on  page  270.    The  students 
cut  out  the  appropriate  pieces  but  DO  NOT  follow  the  directions  in  the  book 

for  how  to  use  the  materials.    NOTE:    These  materials  will  be  used  as  the  students 
and  teacher  read  through  the  section.    The  teacher  should  also  have  5  copy  of 
these  mater i  a  I s. 

Day  2 

1.    The  students  have  the  materials  from  the  experiment  on  their  desks  and  the 
teacher  has  the  materials  on  the  board.    Also  the  teacher  displays  the  trans- 
parency of  the  human  cell  division  showing  each  part  of  the  transparency  when 
appropriate. 

Z.    The  students  read  the  information  in  the  section.'   The  teacher  explains  each  new 
vocabulary  word  as  it  occurs.    As  the  students  read  aSout.  each  phase,  they  should 
arrange  their  pieces  in  the  proper  place.    After  the  students  have  placed  their 
f   pieces,  the  teacher  places  the  pieces  on  the  board  so  that  fhe  students  can 
check  their  answers.    The  teacher  also  "shows  the  appropriate*  pant  of  the  trans- 
parency.    (NOTE:     It  is  important  for  the  students  to  know  that  their  cell  pic- 
ture is  not  a  real  cell,  that  most  cells  have  more  than  four  chromosomes/  and  that 
they *are  not  different  colors  and  shapes.) 

3.    After  the  teacher  and  students  have  completed  the  section,  'the  teacher  asks  each 
student  to  show  a  different  phase'Of  cell  division.    Then  these,  along  with 
labels,  can  be  displayed  on  a  bulletin  board  titled    Mitosi  s:  Cel I  Pi vi  sion. 
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Language  Cards/Key  Sipns 

chromosomes 

cel I  d  i  vi  sion 

mitosi  s 

rep  I icat ion 

i nterphase  t 

prophase 

spindle  f  ibers 

metaphase 

equators 

anaphase 

te lephase 

Identification  Cards 
(Labels  for  pictures  of 
phases ) 


Teacher fs  Sheet 


SECTION:    9.3    Making  Copies 

Page  T-80/S-272    Some  Organisms  Reproduce  by  Budding  (50  min.) 

ADVANCE  PREPARATION:  Materials  -  See  Teacher's  Manual  for 
materials/directions.  Write  out  the  direction  for  the 
experiment  on  chart  paper. 


TEACHING  SUGGESTIONS: 

1.    The  teacher  begins  the  class  by  displaying  the  materials 
for  the  experiment  on  page  273.    The  teacher  also  dis- 
plays the  directions  for  the  experiment. 


Language  Cards/Key  Signs 
budding 
a  hydra 
a  bud 
yeast 

Identification  Cards 
Labels  for  materials  in 
experiment 


2.  The  students  read  the  directions  and  label  the  materials 
for  the  experiment. 

3.  The  students  perform  the  experiment  working  in  pairs,  each  pair  having  a  micro- 
scope if  possible. 

4.  When  the  students  have  completed  the  experiment,  they  discuss  their  observations. 

5.  Then  the  students  and  teacher  read  the  beginning  of  the  section  which  explains 
what  they  were  observing.    The  students  should  discuss  Figure  9-9  and  answer 

•the  questions. 

6.  At  the  end  of  the  class  the  teacher  asks  several  students  to  explain  the  obser- 
vations of  the  yeast  experiment  in  terms  of  what  they  have  learned  in  this 
section.    The  students  should  be  urged  to  use  the  new  vocabulary  from  this 
section. 

SECTION:    9.4    Making  Copies 

Page  T-80/S-273    Regeneration  is  a  Form  of  Reproduction  (150  min.  -  3  days) 

ADVANCE  PREPARATION:    Materials  -  See  Teacher's  Manual  for 
directions/materials  for  the  two  experiments.  Write 
out  the  directions  for  the  experiments*on  chart  paper. 
NOTE:    The  students  need  not  use  their  books  during 
the  experiments. 


Language  Cards/Key  Signs 
planaria 
a  f I atworm 
regeneration 


TEACHING  'SUGGESTIONS: 
Day  1 

1.  The  teacher  displays  the  directions  and  the  materials  for  the  planaria  experi- 
ments. Before  beginning  the  experiment,  the  teacher  asks  the  students  if  they 
know  how  a  planaria  reproduces. 

2.  The  students  then  read  the  di  rect  ions -and  label  the  materials  for  t'tie  experiment. 
The  students  should  begin  the  experiment  working  in  pairs. 

3.  During  the  experiment,  the  teacher  should  move  about  the  room  checking  on  the 
progress  of  the  students. 

4.  When  the  students  have  completed  the  experiment,  they  should  discuss  the  possible 
results. 
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Day  2 

1.  The  teacher  should  display  the  directions  and  materials  for  the  plant  experiment. 

2.  The  students  read  the  directions  and  label  the  materials. 

3.  The  students  should  perform  the  experiment,  working  in  pairs.  T 

4.  When^the  students  have  completed  the  experiment,  they  should  discuss  the  possible 
Results. 

NOTE:    Observations  of  these  two  experiments  will  be  done  daily  for  the  next  week. 
Day  3 

1.  The  students  read  the  other  parts  of  the  section.    The  students  discuss  the 
information  in  the  section. 

2.  The  feSsher  should  emphasize  the  information  in  the  Figures  and  again  discuss 

the 'possible  results  of  the  experiments. 
***************************************** 

SECTION:    9.5    Making  Copies 

Page  T-81/S-276    Fungi  Reproduce  With  Spores  (100  min.  -  2  days) 


Language  Cards/Key  Signs 

bread  mold 

hyphae 

a  spore 

mushrooms 


ADVANCE  PREPARATION:    Materials  -  Purchase  muchrooms  that 
are  almost  open.    Cut  a  circle  of 'cardboard,  cut  a 
small  circle    in  it  and  stick  the  mushroom  in  the  hole. 
Place  this  on  a  glass.     In^a  few  days  spores  will  be 
visible  on  the  cardboard.    The  students  can  look  at 
these  spores  also.    Make  a  transparency  of  Figure  9-14. 

TEACHING  SUGGESTIONS: 

1.  First  the  students  make  observations  of  the  growth  of  mold  on  the  pieces  of 
bread.    They  should  discuss  the  growth  of  mold,  and  also  discuss  the  conditions 
of  optimum  growth. 

2.  The  students  and  teacher  read  through  the  section,  discussing  the  new  vocabulary 
words  and  the  information.    The  teacher  displays  the  transparency  of  Figure  9-14 

and- di  scusses  the  parts  of  th§  mold  plant. 

/  ' 

3.  The  students  completa^the  experiment  by  looking  at  the  spores  under  the  micro- 
scope.   The  students  could  also  lo6k  at  the  spores  of  the  mushroom.1 

4.  The  class  discusses  their  observations  of  the  spores  and  the  mold.     (NOTE:  If 
a  stereoscopic  microscope  is  available,  use  it  to  look  at  the  moldy  bread.) 

5.  At  the  end  of  the  class  the  students  should  discuss  other  places  where  they 
hava  observed  mold,  and  the  best  conditions  for  growing  mold. 

Day  2 

1.  The  students  first  read  the  Highlights  section.    The  teacher  asks  the  students 
questions  about  the  information  in  this  section. 

2.  The  students  write  the  answers  to  Checkpoints.    The  teacher  can  reword  the 
questions  for  the  students. 

3.  After  the  students  have  completed  their  answers,  they  should  discuss  them  with 
the  class. 

***********#****#**######*######*###^ 
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Level  7  Unit  2  Life  Systems 
Chapter  9  Reproduction 
^production  with  Special  Cells 


SECTION  OUTLINE: 


Page 


Section  Number 


Lesson  Number 


Teaching  Time 


T-82 

T-82 

T-82 
T-82 
T-83 


9.6 

9.7 

9,8 
9.9 
9  JO 


Many  Organisms  Have  Sexual 
Reproductfon 

Ferns ^Reproduce  With  Spores  and 
Gametes 

Pines  Reproduce  With  Cones 

Some  Plants  Reproduce  With  Flowers 

Animal  Reproduction  Involves  Many 

Behaviors 


45  min. 


50  min. 


50  min. 

100  min. (2  days) 
200  min. (4  days) 


SECTION:    9.6    Reproduction  with  Special  Cells 

Page  T-8£/S-278    Many  Organisms  Have  Sexual  Reproduction  (45  min.) 

ADVANCE  PREPARATION: ^  Materials  -  Col lect  pictures  of  or- 
ganisms that  reproduce  sexually.    Also  have  pictures 
of  those  organisms  previously  studied  that  reproduce 
asexually.*    Make  labels  for  a  bulletin  board  - 
ASEXUAL  REPRODUCTION,  SEXUAL  REPRODUCTION,  and  sen- 
tences to  go  under  the  pictures  -  These  organisms 
reproduce  sexually,  These  organisms  reproduce  asexu- 
ally. 

*Mo\nt  these  pictures  on  colored  paper  of  cardboard.  * 
TEACHING  SUGGESTIONS: 

1.  The  teacher  writes  the  word  REPRODUCTION  on  the  board.    The  teacher  tells  the 
class  that  they  will  be  learning  about  different  kinds  of  reproduction. 

2.  Then  the  teacher  writes  ASEXUAL  and  SEXUAL  under  the  first  title.    The  teacher 
then  shows  the  students  pictures  of  various  organisms.    The  students  are  to  guess 
where  the  pictures  are  to  be  placed.    The  teacher  tapes  each  picture  to  the  board 
under  the  appropriate  title  (which  the  students  have  specified).    After  a  1 1  of 
the  pictures  have  been  placed  on  the  board,  the  class  discusses  what  th&y  think 
sexual  and  asexual  reproduction  mean. 

3.  The  students  and  teacher  then  read  the  section  and  discuss  the  vocabulary.  The 
students  should  change  the  location  of  any  picture  which  was  placed  Inc6rrectly 
and  give  their  reason  for  changing  it. 

4.  The  teacher  asks  several  students  to  explain  what  asexual  and  sexual  reproduction 
mean.    The  students  list  other  organisms  that  they  think  could  fit  In  either 
group.    The  teacher  tells  them  If  they  are  correct  or  not. 


Language  Cards/Key  Signs 

sexual  reproduction 

sex  eel  Is  | 

gametes 

ferti lization 

zygote 

asexua I  reproduction 
offspring 
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5.    At  the  end  of  class  (or  at  a  later  timeO  the  class  sets  up  the  bulletin  board. 

The  students  can  be  asked  again  to  sort  the  pictures  under  the  appropriate  titles. 
*********************************^ 

SECTION;    9.7    Reproduction^ th  Special  Cells 

Page'T-82/S-27# Ferns  Reproduce  With  Spores  and  Gametes  (50  min.) 


ADVANCE  PREPARATION:    Materials  -  Have  several  fern  plants 
for  the  class  to  observe.     If  possible,  have  a  fern 
plant  which  has  sori  on  the  underside  of  the  leaves. 
Have  a  sheet  of  blank  paper  for  each  student. 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  Signs 

sori 

a  fern 

gametes  * 

eggs 

sperm 

two-stage  reproduction 


1.  The  teacher  displays  the  different  fern  plants.  The 
students  should  observe  the  plants.    The  teacher 
should  point  out  the  sori  on  the  plant,  if  the  students  have  not  found  them. 
The  teacher  asks  the  students  what  they  think  these  structures  are  for. 

2.  The  teacher  and  students  read  the  section  about  ferns  and  rerroduction.  As 
they  read  through  the  section,  the  teacher  should  draw  the  stages  in  the  fern 
reproduction  on  the  board.    The  teacher  should  label  the  stages  and  the  struc- 
tures explained  in  the  text.    The  students  should  look  at  Figure  9-16  and  dis- 
cuss the  reproductive  cycle. 

3.  At  the  end  of  the  class,  the  teacher  should  erase  the  drawings  of  the  fern  life 

cycle  and  ask  the  students  to  draw  their  own  pictures  on  pieces  of  blank  paper. 

'The  teacher  should  check  the  work. 
***********************************^ 


SECTION:    9.8    Reproduction  with  Special  Cells 

*  Page  T-82/S-279    Pines  Reproduce  With  Cones  (50  min, 


ADVANCE  PREPARATION:    Materials  -  Collect  a  variety  of 
pine  cones.     (If  time  permits,  collect  pine  cones 
from  around  the  school  or  take  the  students  on  a 
field  trip  to  collect  the  cones.)    Have  tree  books 
available  to  the  students  so  that  they  can  label  the 
pine  cones  with  the  name  of  the  tree  from  which  they 
came. 

TEACHING  SUGGESTIONS:  / 


1. 


The  teacher  should  display  the  pine  cones.    The  stu- 
dents, using  the  reference  books,  should  label  the 
cones.  » 


) 


Language  Cards/Key  Signs 

the  reproductive  organs 

pol len  grains 

a  sperm-producing  cone 

an  egg-producing  cone 

po I  I i  nation 

f erti I ize 

embryo 

a  seed 

Identification  Cards 
(Labels  for  cones  dis- 
played in  class) 


2.    The  students  and  teacher  read  th#  section  about  the 

reproductive  cycle  of  the  pine  free/    The  teacher  should  draw  the  cycle  on  the 


board  as  it  is  discussed. 


3.    After  .-the  section  has  been  completed,  the  teacher  asks  several  students  to 

explain  the  reproductive  cycle  of  the  pine  tree. 
**************************^ 
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SECTION:    '9.9    Reproduction  with  Special  Cells 

Page  T-82/S-232    Some  Plants  Reproduce  With  Flowers  (100  min.  -  2  days) 


ADVANCE  PREPARATION:    Materials  -  See  Teacher's  Manual  for 
materials/direction  for  the  Flower  Dissectipn.*  OMIT 
the  pollen  tube  experiment.    Writs  the  directions  for 
the  experiment  on  chart  paper.    Make  a  large  chart/ 
transparency  of  Figures  9-18  and  9-21.     If  possible, 
have  slides  of  different  pollen  grains  and  flower 
parts  available  for  the  students  to  look  at  as  they 
do  their  experiment.    Bring  in  a  collection  of  fruits 
and  vegetables  for  Day  2. 

*Have  different  kinds  of  flowers  to  dissect. 
TEACHING  SUGGESTIONS: 
Day  1  ' 


Language  Cards/Key  Signs 

a  flower 

sepal s 

petals 

stamens 

the  anther 

a  -pol  I  en  gra  i  n 

the  pi  sti  I 

the  stigma 

the  style 

the  ovary 

ovu les 


Identification  Cards 
Labels  for  materials 
exper  iment 


i  n 


1.  The  teacher  displays  the  materials  for  the  flower 
experiment.    The  chart  with  directions  is  also  displayed. 

2.  The  students  read  the  directions  and  label  the  materials. 

3.  The  students,  working  in  pairs,  follow  the  directions  and  do  the  experiment. 
The  teacher  moves  among  the  students  to  help  w'ith  any  problems  and  check  on 
progress. 


4.  As  the  students  are  working,  they  could  also  be  looking  at  the  prepared  slides. 

5.  Wben  the  students  have  completed  the  experiment,  they  should  discuss  the  re- 
sults.   The  students  should  have  an  opportunity  to  look  at  the  dissection/slides 
done  by  different  groups  because  the  flowers  were  different. 

Day  2 


The  students  and  teacher  read  the  section.    They  should  review  all  of  the  infro- 
mation  on  the  flower.    The  teacher  puts  the  picture  of  Figure  9-18  on  the  board 
and  students  discuss  the  names  for  the  different  parts  on  the  picture. 


2.    The  students  continue  reading  and  discussing  the  information, 
show  the  picture  of  Figure  9-21  when  appropriate. 


The  teacher  should 


3.  When  discussing  Figure  9-22,  the  teacher  should  display  the  different  fruits  and 
vegetables.  The  students  should  cut  open  each  piece  and  observe  the  seed  struc- 
tures. 

4.  The  students  should  complete  the  lesson  by  listing  the  parts  of  the  flower  on 

the  board  and  discussing  the  location  and  function  of  each  -  while  referring  to 

the  picture  of  Figure  9-18. 
a****************************************** 
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SECTION:    9.10    Reproduction  wltJi  Special  Cells 

Page  T-83/S-287    Animal  Reproduction  Involves  Many  Behaviors 

(200  min.  -  4  days) 


ADVANCE  PREPARATION:  ,  Materials  -  Col  I ect  pictures  of  in- 
vertebrates and  vertebrates,  with  young,  if  possible. 

TEACHING  SUGGESTIONS: 

bay  1  and  Day  2 

1.  The  teacher  and  student's  read  the  section,  discussing 
each  paragraph.    The  teacher  shows  the  students  various 
pictures  of  organisms  and  they  discuss  the  behavior  of 
them  in  relation  to  reproduction. 

2.  A+  the  end  of  the  two  days,  the  students  should  be  able 
to  list  the  various  behaviors  of  organisms  during 
reproduction  and  to  give  examples  of  organisms  which 
show  that  behavior. 


Language  Cards/Key  Signs 

vertebrates 

invertebrates 

territory  ^? 
courtship 
nesti  ng 
mat  i  ng 
soc  i  et  i  es 
spruce  trees 
the  spruce  budworm 
a  chemica I  perticide 
pheromone 
a  trap 


Day  3 

1.    The  students  and  teacher  read  and  discuss  "Using  Reproduction  to  Fight  Moths." 
The  teacher  may  have  to  read  the  entire  section  to  the  students,  explaining 
the  vocabulary  listed. 

Day  4 

1.  The  students  read  the  Highlights.    The  teacher  asks  theni  questions  on  the 
concepts  in  this  section. 

2.  The  students  then  answer  the  Checkpoints.    The  teacher  tan  reword  the  questions 
if  necessary. 

3.  After  the  students  have  completed  their  answers,  they  should  discuss  them  with 
,  the  class. 

*********************************************************** 


SECTION  OUTLINE: 


Leyel  7  Unit  2  Life  Systems 
Chapter  9  Reproduction 
Human  Reproduction 


Page 

Section  Number 

Lesson  Title 

Teaching  Time 

T-84 
T-85 

9.11 
9.12 

How  People  Become  People 
Birth  Occurs  at  the  End  of 
Gestation 

100  min.(2  days) 
150  min.(3  days) 

SECTION:    9.11    Human  Reproduction 

Pag©  T-8fr/S-293    How  People  Become  People  (100  min.  -  2  days) 

PREREQUISITES:    Previously  had  a  basic  course  in  human  reproduction. 


Language  Cards/Key  Signs 

pregnant 

gestat I  on 

an  embryo 

the  uterus 

the  amnion 

the  umbi I  leal  cord 

a  fetus  . 


ADVANCE  PREPARATION:    Materials  -  Using  the  attached 

sheets,  make  dittos  of  these  pictures  with  and  with- 
out the  labels.    Also  make  large  drawings  of  them. 
Collect  pictures  of  fetal  development  in  humans. 
Get  a  movie  or  fllmstrlp  which  shows  this  development 
and  the  changes  occurlng  in  the  woman's  body. 

TEACHING  SUGGESTIONS: 

Dav  1 

1.  The  teacher  should  display  theT drawings  of  the  male  and  female  reproductive 
systems.    The  students  should  discuss  the  parts  of  each  system  and  the  function 
of  each  part.    They  should  also- discuss  the  growth  of  ovam  and  sperm  production. 

2.  The  students  should  be  given  a  picture  of  each  system  to  take  home  and  study 
the  parts. 

3.  The  students  and  teacher  should  begin  to  read  the  section.    The  teacher  should 
show  the  class  pictures  which  were  collected  where  appropriate. 

Day  2 

1.  The  students  and  teacher  should  continue  reading  the  section  and  looking  at 
pictures. 

2.  The  teacher  should  show  a  f i Imstrlp/movle  about  the  development  of  the  human. 
-      If  no  movie  Is  available,  pictures  of  fetal  development  can  be  used. 

3.  The  students  should  discuss  the  development  of  the  fetus  and  what  is  occurlng 
during  each  month  of  gestation.  - 
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MALE  REPRODUCTIVE  SYSTEM 


SECTION:    9.12    Human  Reproduction 

Page  T-85/S-295    Bfrth  Occurs  at  the  End  of  Gestation  (150  mi n.  -  3  days) 

ADVANCE  PREPARATION:*  Materials  -  Use  the  attached  sheets 
•     to  make  dittos  of  fhe  birth  process.    Also  make  trans- 
parencies of  the  drawings. 


TEACHING  SUGGESTIONS: 
Day  1 


Language  Cards/Key  Signs 


contractions 
labor 
nav3  I 

bel ly  button 
afterbirth 


1.  Using  the  transparencies  and  dittos,  the  teacher  explains  the  birth  process. 
The  teacher  explains  the  three  stages  of  labor  (dilation  of  cervix,  birth  of 
baby,  and  afterbirth). 

2.  The  students  take  their  dittos  and  place  the  pictures  of  tfee  birth  in  the  appro- 
priate order.    The  class  then  discusses  the  birth  process  again. 

I 

Day  2  1  * 

1.  The  students  read  the  Highlights.    The  teacher  asks  the  students  questions  about 
the  concepts  of  this  section. 

2.  The  students  will  answer  the  Checkpoints.    The  teacher  can  reword  the  questions 
if  necessary. 

3.  When  the  students  have  completed  their  answers,  they  should  disci/ss  them  with 
the  class. 


ERLC 
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SEQUENCE  OF  BIRTH  EVENTS 

« 


D.    Episiotomy  at  this        E.    Del  1 vering  the        .  F.  Rotation 

stage  if  needed  head        •  « 
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Level  7    Unit  2    Life  Systems 
Chapter  10  inheritance 
Chromosomes  Carry  Traits 


SECTION  OUTLINE: 


rage 

Section  Number 
• 

Lesson  Title 

^    Teaching  Time 

T:87 
Vp-88 

•  <* 

T-88 

10;0 
10.  1 

10.2' 

10.3 

^  Introductton 

,  The  Chromosome  Number  is  Reduced 
in  Gametes 
The  Male  Determines  the  Sex  of 
*\  Offspring 

Some  Genes  are  Dominant  or 
Recessive 

25  mi n . 
-  150  min.  (3  days) 

100  min.  (2  days) 

i 

200  min.  (4  days) 

SECTION:     1C.0    Chromosomes  Carry  Traits 

Does  not  appear  in  text    Introduction    (25  min.) 

TEACHING  SUGGESTIONS: 

1.    The  teacher  reads  the  introduction  to  the  students. 


Language  Cards/Key  Signs 

genetics 

breed  i  ng 


2.    The  cfass  discusses  the  introduction,  and  the  solution 

to  the  farmer1 s  problem.  .  ,  * 

*************************«^ 

♦  ■  i 

SECTION:     10.1    Chromosomes  Carry  Traits  9  " 

Page  T-87/S-302    The  Chromosome  Number  is  Reduced  in  Gametes  * 
•  *  H  (150  min.  -  3  days) 


ADVANCE  PREPARATION:    Materials  -  See  Teacher's  Manual  for 
materials/directions  for  experiment.*    Have  the  mater- 
ials used*  in  Chapter  9  to  explain  mitosis."  The  teacher 
t    should  make  a  large  set  of  materia fs  for  the  experiment 
in  this  section.    The  teacher  should  also  hav^/Qfeece 
of  plain  drawing  paper  for  each  student. 


paper  in 


Language  Cards/Key  Signs 
inherited  characteristics 
genes 
a  zygote 
chromosomes 
me  i  os  i  s 


Identi 

■]on 

Cards 

Label s 

ioh 

>he 

materia  1 s 

*Write  directions  for  the  experiment  on 
language  appropriate  to  the  students. 

TEACHING  SUGGESTIONS: 

Day  1 

1.    The  teacher,  using  the  materials  jr^QLi^pter  9,  reviews  mitosis.    The  students 
name  the  phases  and  discuss  whal^ftappens  in  the  cell  during  this  process.  The 
teacher  emphasizes  the  fact  thaj  human  eel  Is  have  many  more  chromosomes  than  are 
shown  in  the  exaipple. 
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2.  The  students  look  at  Figure  /o-2.    They  discuss  the  number  and  shapes  of  the  46- 
, human  chromosomes.    The  teacfier  explains  that-  each  sperm  cell  and  egg  cell  have 

only  23  chromosomes.    The  teacher  also  e^la+ns^that  these  cells  are  formed 
through  a  different  process. 

3.  The  teacher  displays  the  materials  antf  directions  for  the  experiment  on  page  304. 
The  students  read  the  directions  for  the  experiments    The  students  label  the 
materials  in  the  experiment.  - 

4.  First,  th<^  .students  make  the  original  sperm  parent  cell.  ^Then  the  teacher  and 
students  talk  through  the  process.    As  the  class  discusses  each  phase,  the  stu- 
dents make  the  appropriate  changes  in  their  models. 

Pay  2 

1.  The  teacher  asks  the  students  to  compare  the  processes  of  mitosis  and  meiosis. 

2.  Th6  students  take  their  models  and  show  the  development  of  egg  cells.  Repeat 
the  same  procedures  as  before  with  the  egg  cells. 

3.  The  students  should  discuss  the  fertilization  process,  using  the  information 
^  m   at  the  end  of  the  section  and  Figure  10-5. 

-day  3  .  „  :  ' 

— —  *  t 

1.  %  The  teacher  and  students  read  the  beginning  of  the 'sect ion. 

* 

2.  The  teacher  asks  the  students  questions  about  inherited  characteristics,  genes, 
and  meiosis/ 

3.  At  the  end  of  the  class,  the  teacher  passes  out  the  drawing  paper.    Each  stu- 
dent draws  the  process  of  meiosis  in  both  egg  and  sperm  cells.    The  teacher 

checks  the  students'  work  and  displays  it  in  the  classroom. 
************##*#*#####*#######**# 

♦ 

SECTION:    '1Q.2    Chromosomes  Carry  Traits 

Page  T-88/S-3P7    The  Male  Determines  the  Sex  of  Offspring  (100  mi n.  -  2  days) 


ADVANCE  PREPARATION:    Materials  -  See  Teacher's  Manual  for 
materials/directions  for  the  two  experiment.  Write 
out  the  directions  for  each  experiment  on  chart>paper. 

TEACH  I NQ  SUGGESTIONS;,  , 

Day  1 


Language  Cards/Key  Signs 
the  sex  chromosomes 
meiosis 

Idepf I f i cat Ion  Cards 
(Labels  for  materials  in 
the  experiment^ 

 i 


■  1.    The  teacher  displays  the  materials  for  the  first  experiment 

on  page  307.    The  teacher  also  displays  the  directions  for  the  experiment. 

2.  The  students  read  the  directions  and  label  the  materials  in  the  experiment. 

3.  The  teacher  explains  that  they  will  jsee  how  the  sex  of  offspring  are  determined. 

4.  The  students  work  in  pairs  and  do  the  experiment.    The  teacher  checks  with  each 
pair  of  students  to  see  how  they  are  progressing. 


o 
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5.  At  the  end  of  the  experiment,  the  students  discuss  the  results. 

7 

6.  The  teacher  and  students  read  the  beginning  of  this  section  (the  first  three 
paragraphs).    The  students  discuss  the  information  in  reference  to  their  experi- 
ment. 

Day  2 

1.  The  teacher  displays*  the  materials  and  directions  for  the  experiment  on  page  308. 

2.  The  students  read  the  directions  and  label  the  materials. 

3.  The  students,  working  alone,  do  the  experiment.   After  they  have  completed  the 
experiment,  they  compare  result^.—  v 

4.  The  students  and  teacher  discuss  probability  with  reference  to  coin  toss  and 
the  sex  of  a  baby. 

# 

5.  The  students  and  teacher  read  the  last  paragraph  of  the  section. 

6.  The  teacher  uses  Figure  10-6  to  review  what  has  been  discussed  in  the  section. 

The  teacher  asks  several  students  to  explain  the^figure. 
*********************************************************  ****************************** 


SECTION:     10.3    Chromosomes  Carry  Traits 

Page  T-88/S-308    Some  Genes  Are  Dominant  or  Recessive  (200  min.  -4  days) 


Language  Cards/Key  Signs 
dominant 
recessive 

a  first  generation  cross 
a  second  generation  cross 
a  taster 
a  nontaster 
a  pure  trait 
a  hybrid'trait 


ADVANCE  PREPARATION:    Materials  -  See  Teacher's  Manual  for 
directions/materials  for  the  two  experiments.  Write 
directions  for  the  experiments  on  chart  paper.  Make.a 
transparency  of  the  attached  sheets  on  dominant  and  %L 
recessive  traits.    Col lect  information  about  Mendel 
and  his  experiment. 

TEACHING  SUGGESTIONS: 

Day  1 

»  r~  • 

1.  The  teacher  displays  the  materials  and  directions  for  the, first  experiment  on 
page  30Q.    The  students  read  the  "first  paragraph  of  the  section.    Then  they  read 
the  directions  for  the  experiment. 

2.  The  students,  do  the  experiment  and  record  their  results,         **      .  *-r 

3.  The  students  then  visit  other  classes,  taking  data  on  tasters  and  nontasters. 

4.  The  students  return  to  class,  compile  the  data  and  discuss  tl)e  results.  : 


Day  2 


The  teacher  displays  the  materials  and  directions  for  the  experiment  on  page  309. 
The  students  read  the  directions. 

The  students  follow  the  directions  and  do  the  experiment.  They  make  the  materials, 
and  then  m^ke  the  different  combinations.    The  students  record  the  results. 
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3.    The  teacher  and  students  continue  to  read  in  this  section.    They  do  , the  second 
generation  cross.    They  discuss  the  results  of  this. 


4.    The  students  and  teacher  continue  to  read  up  to  but  not  including  the  fourth 

paragraph,  second  column,  page  311.    The  students  discuss  the  Information  in  this 
section.    They  review  what  is  meant  by  first  and  second  generation  cross.  Then 
again  discuss  the  results  of  the  PTC  test,  using  the  new  vocabulary. 

'Day  3 

1.  The  teacher  displays  the  transparency  of  dominant  and  recessive  traits.  The  class 
discusses  each  trait  and  also  discusses  if  they  have  a  dominant  or  recessive  trait 
from  their  family  

2.  The  teacher  then  tells  a  story  about  Mendel.  The  teacher  explains  the  information 
and  adds  other  information  about  his  research. 

3.  The  students  read  the  rest  of  the  section.  The  class  discusses  the  different  ways 
dominant  genes  have  controlled  growth  of  organisms. 

Day  4 

1.  The  students  read  the  Highlights.    The  teacher  asks  them  questions  about  the 
concepts  in  this  section. 

2.  The  students    write  the  answers  to  the  Checkpoints.    The  teacher  may  reword  the 
questions  if  necessary. 

3.  When  the  students  have  completed  the  questions,  they  should  discuss  their  answers 
with  the  class. 

************************************************************* 
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WHY  YOU  "LOOK  THE  WAY  YOU  DO 


Human  genetics  is  very  complicated.     It  is  estimated  that  more  than  40,000  genes 
are  needed  toproduce  the  blueprint  for  You.    There  are  many  variations  in  a  human 
blueprint.    Some  of  these  variations  or  traits  show  up  more  often  than  others.  Some 
variations  are  internal,  like  blood  type,  and' others' are  very  obvious,  like  eye  color. 

Some  traits  are  Dominant  (D)  and  others  are  Recessive  (R).    This  means  that  if 
you  inherit  a  gene  for  blond  hair  from  one  parent  and  a  gene  for  dark  hair  from  the 
other  parent,  you1 I  I  probably"  have  dark  hair.    Dark  hair  is  dominant. 


Freckles 
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INHERITED 'TRAITS 

Check  your  trait  with  those  be  low.    Compare  with  others, 


Turned, u 


Dark  Hair 


Widows  Peak 


Clockwise  Hair  Whor 


Diropies 


Long  Eye  lashes  3/8"  Qr, 


Tongue  Rol I ing  -  the  ability  to  hold 
your  tongue  in  a  U  sh^pe 


Tongue  Fo I d i  nq  -  th£  abi I ity  to  berttf 
the-tip  back  sharply  wi  thout  touching 
^  the  teeth  \ 
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Level  7    Unit  2    Life  Systems 
Chapter  10  inheritance 
Human  Heredity 


SECTION  OUTLINE: 


Page 

Section  Number 

Lesson  Title 

Teahing  Time 

T-89 

T-89 
T-90 
T-90 

10.4 

10.5 
10.6 
10.7 

Most  Traits  are  Caused  by  Many 
Geries 

Some  Traits  Go  With  Sex 
Some  Diseases  Are  Inherited 
Births  Can  BeMuitipIe 

 1  

50  min. 

100  miji.  (2  days) 
100  min.  (2  days) 
100  min.  (2  days) 

SECTION:     10.4    Human  Heredity 

Page  T-89/S-313    Most  Traits  Are  Caused  'By  Many  Genes*  (50  min.) 


Language  Cards/Key  Signs 
dominant  genes 
recessive  genes 
variation 
physical  'traits 


TEACHING  SUGGESTIONS: 

1.  '  Th|. teacher  and  students  read  the-  section. 

2.  The  class  discussed  the  idea  that  our  physical  traits 
are  controlled  by  groups  of  genes.    This  gives  the  * 
great  variation  among  individuals. 

»  * 

3.  The  students  can  also  discuss  their  inherited  traits  in  relation  to  the  traits 

inheri+ed  by  their  brothers  or^sisters. 
************************^ 

SECTION:     10,5    Human  Heredity  . 
Page  T-89/S-3l4    Some  Traits  Go  With  Sex  (100  min,  -  2  days) 


Language  Cards/Key  Signs 

color  bl ind 

the  sex  chromosomes 

a  carrier 

a  sex- 'I  i  nked  trait 

hemophi  Ma 


ADVANCE  PREPARATION:    Materials  -See  the  Teacher's  Manual 
for  materials/directions  for  the  experiment,*  Collect 
information  about  hemophilia  and  make  a  transparency  of 
the  attached  sheet  about  Queen  Victoria  and  her  family. 
Ask  the  school  nurse  or  a  doctor  for  the  complete  test 
for  colorblindness, 

*Write  the  directions  for  the  experiment  on  a  chart. 
TEACHING  SUGGESTIONS:  '  , 

Day  1  © 

1,    The  teacher  first  tells  the  students  that  they  will  take  a  test.^  The  teacher  asks 
the  students  to  take  out  a  piece  of  paper.    The  teacher  then  shows  the  students 
each  picture  on  the  test  for  colorblindness.    The  students  are  to  write  the  num- 
bers, on  thelr^  paper. 
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2.    When  the  teacher  has  finished  giving  the  test,  the  students  compare  answers. 
3'.    The  teacher  then  tells  -fhe  students  that  this  is  a  test  for  colorblindness. 

4.  The  students  then  begin  reading  this  section.    They  should  read  the  information 
up  to  the  experiment. 

5.  Then  the  teacher  displays  the  materials  and  directions  for  the  experiment.  The 
students  read  thfc  directions.  "  ~" 

6.  Working  in  pairs,  the  students  do  the  experiment.    When  they  have  completed  the 
'experiment,  they  should  record  and  discuss  the  results. 

Day  2  '  -  ' 

1.  The  students  finish  reading  the  section  and/or  complete  work  from  the  previous 
day.  *  % 

2.  The  students  read  about  the  disease  hemophilia.    The  teacher  explains  more  about 
the  disease.    The  teacher  displays  the  transparency  of  Queen  Victoria's  family. 
The  teacher  explains  <how  hemophilia  was  transferred  in  the  family. 

3.  The  students,  on  paper,  wri'te  the' .inherited  traits  which  each  member  of  the 
Queen's  family  had  for  hemophilia., 

4.  The  students  should  review  the  materials  studied  in  the  past  two  lessons  on 

sex- 1  inked  traits. 
*********************************************** 
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INHERITANCE  OF  HEMOPHILIA  IN  DESCENDANTS  OF  QUEEN  VICTORIA  OF  ENGLAND 


(1)    List  the  mothers  who  must  have  carried  the  trait  for  hemophilia 
(heterozygous) .  '  , . 

^        •  -.  .. 


Victoria 
c{  England 


6 


Victoria     Edward  HI  Akeof 

Hesse 


Albert 


Uaiiff    AJfrtd       He/enA  Arthur 


Henry  of 
Prussia 


66  6 

Irtnt       Vienna  Qnahrfk 


t>ia«4     Hickolmi  U 


AVuy 
Victoria 


4  ^ 


HtKry     StysmRi^  Wal4*h*r    Qty      Titian*      f^m  Ar*st*ti* 


Normal  Male 


o 


Normal  Female"  \ 


9 
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(2)  Consider  the  marriage  of  hemophi  1  iac  man  and  a  woman  homozygous  (pure)  for 
normal  blood  clotting/  What  percent  of  thejr  male  offspring  do  you  expect 
to  be  hemophiliacs?  1  •  , 
What  percent  of  their  female  offspring  do  you  expect  to  be  hemophiliacs? 

^  What  percent  of  t.he  female  offspring  do  you  expect  to  be  carriers?  • 

(3)  Consider  the  marriage  of  a  man  whose  blood  clots  normally  and  a  woman  whro  is 
a  carrier  of  hemophilia,  •  *  • 

What  percent  of  their  male  offspring  do  you  expect  to  be  hemophiliacs? 
What  percent  of  ^heir  female  offspring  do  you  expect  to  be  hemophiliacs? 
What  percent  of  their  offspring  should  be  carriers? 


A\ary   VVscourrf     t>kd         Jami^      Juan    8e<rfnc«  AM«   Gonzalez*  Alfonso 


Male  hemophi I iac 


Female  hemophiliac 


9 
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SECTION:     10.6    Human  Heredity 

Page  T-90/S-317    Some  Diseases  Are  Inherited  (100  min.  -  2  days) 


Language  Cards/Key  "Signs 
'sickle  eel  I  anemia 


ADVANCE  PREPARATION:    Materials  -  See  Teacher's  Manual  for 
materials/directions  for  the  experiment.    Write  out 
the  directions  on  a  chart.    Also  collect  additional 
information  about  sickle  cell  anemia.  'SouVces  are 
listed  in  the  Teacher's  Manual. 

TEACHING  SUGGESTIONS: 

Day  V      -  " 

1.  The  teacher  writes  the  term  Sickle  Cell  Anemia  on  the  board.  The  teacher  asks 
the  students  if  they  have  heard  of  this  disease  before.  The  teacher  Tells  thue 
class  that  this  is  arr  inherited  disease*. 

i 

2.  The  teacher  and  students  read  the  first  part  of.  this  section  up  to  the  experiment. 
They  discuss  the  information  about  sickle  cell  anemia.  > 

3.  The  teacher  then  shows  th^students  additional   information  about  the,  disease. 
The  class  *di  scusses  all  owfhe  information  which  the  teacher  has  presented. 

Day  2     *  ' 

1.  The  teacher  displays  the  materia  I  s^  and  directions  for  the  experiment. 

2.  The  students  read  the  directions,  and  working  irf  pairs,  do  the  experinjent . 

3.  The  students  record  the  results  of  the  experiment,  listing  all  of  the- possible 

combinations  of  traits.    The  students  can  check  their  answers  with  Figure  10-15* 
***************** ************************************************ 

J  /  / 

SECTION:     10.7    Human  Heredity 

Page  T-90/S-318    Births  Can  Be  Multiple  u£o  min.  -  2  days) 


TEACHING  SUGGESTIONS: 
Day  1 

1%    The  teacher  and  students  read  thr'ough  the  section. 

2.  The  teacher  explains  the  oew  vocabulary  words.  The 
students  are  asked  to  explain  how  multiple  births  oefcur. 

3.  The  teacher  should  include  in  the  discussion  information 
about  Siamese  twins. 


Language  Cards/Key  Signs 
a  mu 1 1 i p le  bi  rth 
twins 

triplets  m 
quadrup I ets 
quintuplets 
sextuplets  % 
fraternal  twins 
identical  twins  • 
s iamese  twi ns 


4.    At  the  end  of  the  class,  the  teacher  asks  the  students  to  explain  how  twins  and 
triplets  occur,  by  explaining  the  egg  and  sperm  activity. 


Day  2 


1.  The*  students  read  the  Highlights.    The  teacher  asks  the  students  questions  about 
the  information  in  this  section. 

2.  The  students  write  the  answers  to  the  Checkpoints.    The  teacher  can  reword  the 
,    questions  if  necessary. 

3.  When  the  students  have  completed  their  answers,  they  should  discuss  them  with 
the  class. 

************************************^*****************^^ 
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Level  7    Unit  2    Life  Systems, 
Chapter  10  inheritance 
Breeding  and  Environment 


SECTION  OUTLINE: 


Page 

Section  Number 

Lesson  Title 

Teaching  Time 

T-20 
T-91 

10.8 
10.9. 

More  Useful  Organisms  Can  Be 

Developed 
Environment  Influences  Inherited 

Traits 

50  min. 

200  min.  (4  days) 

/' 

SECTION:     10.8    Breeding  and  Environment 

Page  T-90/S-322    More  Useful  Organ i sms  .Can  Be  Developed  (50  min.) 


TEACHING  SUGGESTIONS: 

1.  The  teacher  begins  the  lesson  by  posing .a  problem.  ■  The 
people  wanted  to  create  better  corn.    Tilly  had  some 
corn  with  small,  tough  kernels,  and  platr^s  with  corn 
that  had  larger  ears  and  softer  kernels.    What  could' 

*»  they  do  to  make  a  different  kind  of  corn?    The  class 
should  discius,?  the  possibilities^ 

2.  Then  the  teacher  and  students  read  the  beginning  of 
the  section  which  explains  the  corn  problem  and  the 
jdea  of  breeding. 


language  Cards/Key ' Signs 

an  ancestor 

teosinte 

tassels  ♦ 

kernels 

ears  of  corn 

breed  i  ng 

desirable  inherited 

traits 
selection 
hybrid  corssing 


3.  Then  the  teacher  should  pose    another  problem.    A  farmer  wants  his  hen  to  produce 
a  lot  of  eggs.    He  has  some  hens  that  produce, many  eggs  and  other  hens  that  do 
not.    Whfct  can  the  farmer  do?    The  class  should  again  discuss  the  possibilities. 

t  <■  ■ 

4.  Then  the  teacher  and  students  should  read  the  part  of  the  section  which  explains 
the  'farmer  and  his  problem.    The  students  should  compare  their  solutions  teethe 
problem  to  what  the  farmer  actually  did. 

5.  The  teacher  and  students  should  continue  to  read  the  rest  of  the  section  about 
the  steers. 

6.  The  students  (or  teacher)  should  think  of  other  situations' where  breeding  might 

be  necessary  to  improve  the  quality  of  lifespan  of  an  organism. 
**************************************************^^ 
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SECTION:     10.9    Breeding  and  Environment  <  * 

Page  T-91/S-325    Environment  Influences  Inherited  Traits  (200  min.  -  4  days) 


ADVANCE  PREPARATION:    Materials  -  Copy  page  330  and  make 
one  copy  for  each  student. 

TEACHING  SUGGESTIONS: 

Day  1 


Language  Cards/ Key  Signs 

env  i  ronment 

an  abi I ity 

a  talent 

genetics 

a  bloocjhound 

a  pointer 


1.    The  students  and  teacher  read  through  the  section, 

discussing  the  content  and  the  vocabulary.    The  teacher 
asks  the  students  to  give  examples  of  talents  in  their  family  or  other  families. 
(If  several  students  are  interested,  they  could  set  up  an  experiment  like  in 
Figure  10-22.  ) 

Day  2 

1.  The  teacher  should  read  the  story  'People  Change  Plants  and  Animals1  to  the 
students.  «  " 

2.  The  class  discusses  the  information  in  thfe  section. 

*3.    The  teacher  asks  the  students  to  explain  how  the  bloodhound,  yellow  tea  rose 
and* special  peachtree  were  developed. 

4.    The  c*lass  discusses  the  importance  of  this  -type  of  scientific  work. 

Day  3  » 

1.  The  students  read  the  Highlights.    The  teacher  asks  them  questions  about  the 
concepts  of  this  section. 

2.  The  students  write  the  answers  to  the  Checkpoints.    The  teacher  rewords  the 
questions  if  necessary. 

c  •  • 

3.  NMen  the  students  complete  their  answers,  they  should  discuss  them. 
Day  4 


1.    The  teacher,  passes  out  1pe  sheet  of  figures  for  Skullduggery 


2. 
3. 
4. 
5. 


The  teacher  also  writes  a  list  of  possible  answer^  on  the  board* 

i  n^ttre-a  n  s  we  r  s  ♦ 


The  students  read  the  sentences  and  wr^Tte 

The  students  complete  the  worksheet  on  the  features  of  the  family. 


The  teacher  reads  the  that's  Next?  section  to  the  students.    The  class  discusses" 


the  content  of  the  next  chapter. 


/ 


140 


10(33 


Level  7    Unit  3    Ecological  Systems 
Chapter  11  Communities 
A  Pond  I s  a  Hub  of  Life 


SECTION  OUTLINE: 


Page 

*  'Sect  iop  Number 

Lesson  Title 

Teaching  Time 

T-93 
T-94  ' 

11.0 
11.1 
11.2 

1 ntroduct  ion 
What  is  a  Pond? 

A  Pond  Con+aPns  Many  Organisms 

30,min.  ^\ 
150  min.   (3  days) 
150  min.   (3  days) 

SECTION: 

11.0    A  Pond  Is 

a  Hub  of  Li  f e 

Does  not  appear 

in  text    Introduction  (30  min.) 

*  » 

TEACHING  SUGGESTIONS : 

1.    To  begin  the  new  unit  and  chapter,  the  teacher  reads  the 

introduction  to  the 

students  changing  the  language  where  Necessary. 

2.    The  class  then  discusses  the  information  and  also  discusses  what  is  pictured  * 
on  pages  334*and  335. 

* 

>  3.    The  teacher  explains  to  the  class  that  this  unit  is  about  organisms  interacting 
with  other  organisms.    The  teacher  also  explains  that  this  chapter  discusses 
communities/pond  communities  and  explores  organisms  interaction  in  this 
community. 

4.    At  the  end  of  the  class/  the  teacher  asks  the'students  if  they  are  near  any 

bodies  Qf  fresh  water.    The  students  are  tofbHng  a  gal- 1  on  of  water  from  one 

of  these  places  if  possible.     (NOTE:    The  water  can  come  from  a  pond,  puddle,^ 

stream,  lake  pr  reservoir.)     if  the  students  cannot  supplythe  water  then  the 

teacher  should  go  out  and  collect  it. 
*************************** ********************************** ************************* 

*  * 
SECTION:     11,1    A  Pond  Ms  a  Hub  of  Life  t 

M  Page  TL93/S-536    What  is  a  Pond?    (150  min.  -  3  days) 

ADVANCE  PREPARATION:    Materials  -  See  Teacher's  Manual  for    1  Language  Cards/Key  Signs 
materials/directions  for  experiment.*  .The  mur&l  should*   a  reservoir 
be  displayed  in  the  classroom,  so  trfat  the  students  can    a  lake 
continue  working  on  it.    Collect  pictures  of  various         a  stream 

bodies  of  water,  mount  them  on  cardboard,  and  place   m 

♦them  on  a  bulletin  board,  with  labels,  near  the  mural. 


»       *Write  the  directions  on  a  chart. 


f 


TEACHING  SUGGESTIONS: 

Dav  1f  "  ,  .  , 

1.  The  teacher  and  students  first  read  the  section.  The  class  discusses  what  a 
pond  is.  Also  the  discussion  focuses  orf  otherbodies  of  water.  The  teacher 
can  refer  to  the  bulletin  board  whan  discussing  these  bodies  of  water. 

2.  The  teacher  displays  the  materials  and  directions  for  the  experiment,  Thesstu- 
dents  set  up  the  experiment.  *  » 

3.  The  students  write  down  their  initial  observation  of  the  water  from  different 
places.    These  should  be  kept  as  a  log  and  can  be  placed  on  a  bulletin  board 

v^       near  tha  water  samples.    The  students  should  do  this  observation  each  day. 

1.  The  students  begin  the  class  by  observing  the  water.    They  write  dotfn  their 
observations  for  this  day  in  their  logs. 

2.  The  teacher  reviews  the  bodies  of  water  and  their  names.  • 

3.  The  students  continue  their  work  on  the  mural,  adding  any  organisms  which  they 
^■^kave  observed  in  the  pond  water  sample.    NOTE:    It  is  possible  to  keep  the  pond 

water  sample  and  continue  to  look  at  it  every  few  days.  The  organisms  will  con- 
tinue to  grow  and  develop.  '  .  § 


Day  3 

1.  The  students  should  read  the  Highlights  section  after  se.ction  11-2.    The  teacher 
asks  the  students  questions  about  the  concept  from  this  section.  4 

•  ; 

2.  The  students  write  the  answers  to  Checkpoints.    The  teacher  could  reword  the 
questions  if  necessary.  *  c  , 

r 

3.  When  the  students  have  completed  their  work,  they  should  discuss  their  answers 
with|M*he  class.  1 

"4.  Because  this  section  is  shorvt,  the  students  might  have  extra  time  'at  the  end  of 
th.e  class.  They  can  continue  to  observe  organises,  observe  the  pond  water,  and 
work  on  the  mura I . 

************************************************************************* 


SECTION:     11.2    A  Pond  Is  a  Hub  of  Wfe 

Page  T-94/S-338  ^A  Prfnd  Con ta ins* Many  Organisms  (150  min.  -  3  days) 

ADVANCE  PREPARATION:'  Materials  -  Plan  a  field  trip  to  a 
*  nearby  pond.    See:  Teacher' s  Manual  foV  materials/direc- 
tions for  the  two  ^fcf^rimeNnts .    Write  the  directions 
for  the  experiments  cjn  chart  paper. |   (NOTE:  Take  extra 
water  from  the  pond*  to  do  the  experiment  in  1 1..  1 . ) 
Have  a  large  sh§et  of  *t>utcher  paper  ready  for  a*  mura  I, 
which  students  will  draw.-   Students  should  bring  the 
fwindowf  made  on  day*  1,  paper  to  write .observat ions 
on,*  and  bottles  to  collect  samples. 


Language  Cards/Key  Signs 
a  pond  *  ' 
an  organism 

(names  for  plants  and  ani- 
mals observed  in  pond) 

Identification  Cards 
(Labels  for  mural  on  pond 
(Plants  and  animals) 


ERIC 


142 


10'JU 


*  .  1 

t 

/  . 

TEACHING  SUGGESTIONS: 
Day  1  • 

1.  The  teacher  explains  to  the  class  that  they  will  be  studying  a  pond  community 
and  that  they  will  be  visiting  a  pond  the  next  day. 

2.  The  teacher  then  displays  the  materials  for  the  first  experiment,  along  with 
the  directions. 

3.  The'students  read  the  directions  and  label  the  materials, 

4.  Each  student  then  makes  his/her  'window.' 

f 

i 

5.  When  the  students  have  completed  their  /windows1  they  should  discuss  what  they 
think  they  will  see  on  the  trip  to  the  pond. 

6.  ***  r 

Day  2  ' 

1.  While  on  the  'trip,  the  students  should  use  their  'windows'  to  observe  organisms 
in  the  pond.    They  should  write  down  their  observations  and  draw  pictures  of 
organisms  which  they  see.   "Also,  the  students  should  observe  the  plants  in  and 
around  the  pond.    They  should  also  write  down  descriptions  and  draw  pictures. 

2.  The  students  should  take  samples  of  the  water,  mud,  etc.  that  is  asked  for  in 
the  seconfi  experiment. 

/ 

***  At  the  end  of  the  class,  the  teacher  should  displaythe  directions  for  the 
second  experiment.    The  students  should  read  the  directions  so  that  they  will 
know  what  samples  to  get  the  following  day. 

Day  3 

1.  The  students  should  begin  by  observing  the  organisms  in  the  pqnd  water  which  - 
they  col  lected  on  the  previous  day. 

* 

2.  As  the  students  are  observing  the  organisms,  they  should  draw  pictures  of  them. 

*  * 

3.  The  students  should  begin  making  t'he  mural.    Jhis  activity  can  be  continued 
over  several  days  when  the  students  are  to  draw  the  pond' community  which  they 
visited.    They  should  include  in  the  drawing  any  plant  and  animaMife  which 
they  observed .    The  mural  could  also  show  the  underwaterjtommuni ty,  antf  they 
can  include  any  organisms  which  they  observed  under  the  microscope. 

4.  Another  part  of  the  mural   is  the  labels.    The  students,  by  looking  in  books, 
encyclopedias,  etc.  should  find*the  names  for  the  various  organisms  which  they 
have  put  on  the  mural.  ^  - 

5.  At  the  end  of  class,  the  students  should  look  at  Figure  11-3  and  11-4  and 
^coippare  these  pond  environments  to  the  one  which  they  observed. 

*********************************^ 


Level  7    Unit  3    Ecological  Systems 
Chapter  1 1  Communities 
Interactions  In  Communities 


SECTION  OUTLINE: 


Page  • 

Section  Number 

Lesson  Title                    ,<  *  * 
p> 

Teaching  Time 

T-95 
T-95 
T-96 
T-96 
T-96 

11.3 
11.4 
11.5 
11.6 
11.7 

Energy  Links  Organisms 
A  Pyrami  d  of  Food 

Food  Chains  Form  Food  Webs  N 
Ponds  Connect  To  Other  Environments 
Each  Organism  Has  A  P.lace  in  a 
Community 

100  min.  (2  days) 
50  min . 

100  min.   (2  .days) 
50  min. 

200  min.  (4  days) 

SECTION:     11.3    Interactions  In  Communities 

Page  T-95/S-341    Energy  Links  Organisms  (100  min. -2  days! 

ADVANCIl  PREPARATION:    Materials  -  See  Teacher's  Manual  for 
materials/directions  for  the  experiment.    Qoliect  pic- 
tures of  predators -and  their  prey,    fThese  will  be  used 
for  a  bulletin  board.)    Draw  the  organ i sms A rom  Figure 
11-5  on  cards  that  can  be  placed  on  the  blackboard 
during  the  discussion.  * 

TEACHING  SUGGESTIONS: 

Day 


1 


Language  Cards/Key  Signs 
a  food  chain 
energy 
a  producer 
a  consumer 

a  first-order  consumer  /** 
a  second;-order  consumqr/  ' 
a  decomposer  *"  V. 
a-  scavenger 
a'predayrpr     '  r 
the  prey 


5. 


± 

To  begin  the  lesson,  the  teacher  asks  the  students  to 
list  the  organisms  which  they  observed  in  the  pond  com- 
munity*   The  teacher  writes  the  names  of  the  organisms 
on  the,  board. 

Then  the  teacher  asks  for  volunteers  to  draw  pictures  of  the  organisms.  The  stu- 
dents then  dr&w  the  pictures. 

When  the  students  have  finished  their  drawings,  the  teacher  tapes  all  of  the  pic- 
tures on -the  board  in  no  particular  order. 

The  teacher  then  asks  the  students  to  discuss  relationships  between  the  different 
organisms.    As  the  students  begin  to  discuss  the  relationship,  the  teacher 
should  teach  the  terms  predator  and  prey.    The  students  should  then  discuss  the 
organisms  in  terms  of  these  new  words. 

As  the  students  discuss  the, relationships,  the  teacher  can  rearrange  the  pictures 
to  show  the  relationships.  -  '  ^ 

After  most  of  the  organisms  have  been  arranged,  the  teacher  tells  th£  class  that 
these  lines  of  organisms  in  the  predatorVprSy  pattern  are  in  a  food  chain.  The 
teacher  should  explain  what  is, meant  b^^  food  chain.  > 
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V 


X       7.    After  class,  the  food  chains  should  be  displayed  on  J3  bulletin  board.  The 

teacher  also  asks  the  students  to  sort  the  pictures  of  prganisms  into  predator/ 
prey  groups.    These  can  also  be  displayed  on  the  bul  let*in*board.  ' 

i 

Day  2 

1.  The  teacher  and  students  begin  to  read  the  information  in  this  section,  starting 
at  the  beginning. 

2.  When  the  text  explains  the  food  chain,  the  teacher  should  make  reference  to  the 
food  chains  of -the  previous  lesson. 

3.  During  the  discussion,  the  teacher  should  display 'the  cards  with  the  pictures  from 
Figure  11-5.  AfteV-  all  o'f  the  chains  have  been  placed  on  the  board,  students 
should  be  asked  to  explain  the  ordering  of  the  organisms. 

4.  When  the  class  discusses  scavengers,  the  teacher  asks  the  students  to  make  a  list 
of  scavengers.    The  teacher  writes  this  list  or>  the  board.    (As  an  outside  project/ 
several  students  could  find  out  more  information  about  scavengers.) 

5.  At  the  end  of  the  class,  the  teacher  asks  several  students  to  explain  the 
food  chains  in  Figures  11-5  and  11-6. 

A. bulletin  board  with  food  chains  and' food  webs  is  very  helpful.         *  * 

\ 

************^*******^ 

SECTION:     11.4    Interactions  In  Communities  "  * 

Page  T-95/S-345    A  Pyramid  of  "Food  (50  min.  ) 

ADVANCE  PREPARATION:  Materials  -  Make  a  transparency/ 
chart -of  Figure  11-8.  Also  make  drawings  of  these 
organisms  on  cards  to  make  a  food  chain. 

m 

TEACHING  SUGGESTIONS: 


1.   Jhe  teacher  displays  the  drawings  of  the  organisms  on 
'the  board  in  no  particular  order. 


Language  Card9/Key  Signs 
a  food  pyramid 
a  Igae 
rot i  f ers 
mi  nnows 
pickerel 


The  teacher  asks  the  students  to  place  the  organisms  in  the  proper  order  to  form 
a  food  chain.  ' 

The  teacher  asks  the  students  how  mpch  algae  a  rotifer  must  eat  to  live.  The 
students  are  to  think  about  possible  answers  as  they  read-the  section. 

The  students  and  teacher  read  through  the  section.    The  teacher  explains  any 
new  vocabulary  in  the  section.  .„  , 

As  the  students  are  discussing  the  pyramid,  the  .teacher  ,p I  aces  the  transparency 
on  the  board.    As  the  different  organisms/amounts  are  discussed,  the  teacher 
asks  the  students  to  write'the  organism^name  and  amount  required,  on  the 
transparency. 
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6.    At  the  end  of  the  lesson,  the  teacher  asks  the  students  to  explain  the  food 
pyramid. ^  The  teacher  also  asks  the  students  what  they  know  about  the  food 
pyramid  in  which  humans  are  a  member.    As  an  outside  project,  several  students 
pould  explore  the  food  pyramid  of  humans.* 

*See  Diet  for  a  Sma 1 1  Planet 
*************************^ 


SECTION: 


1 1 .5  1  Interactions  In  Communities 
Page  T-96/S-246    Food  Chains,£brm  Food  .Webs  (100 


ins^jbr 
se  fro 


ADVANCE  PREPARATION:    Materials  -  Use  -fflfe  drawings  of  or- 
ganisms from  Figure  11-5.    Make  drawings  of  all  of  the 
9  organisms  in  Figure  11-11.    Make  extra  copies  of  the 
■drawings  to  set  up  the  six  fobd  chains.  1 
NOTE:    The  meadow  food  web  has  been  omitted  and  the 
students  need  not  use  theMr  books  for  this  section 
of  the  book. 

TEACHING  SUGGESTIONS: 


mm, 


0  , 

-  2  days) 


Language  Cards/Key  Signs 

a  food  web 

eat i ng  i nteract ions 

Identification  Cards 
(Labels  for  organisms  in 
food  webs  ) 


Day  1 

1.    The  teacher  places  the  cal^s  for  the  pond  food  chains  on  the  board  in  random 
order.  V 

2/    TJie  teacher  asks  the  students  to  arrange  the^-ganismS  in  food  chaj^. 

3.  Jhe  teacher  asks  the  students  if  there  would  be*  a  better  way  to  arrange  the  cards. 

(The  teacher  can  point  out  the  repetition  of  the  cards.)    The  teacher  should 
guide  the  students  into  collapsing  the  food  chains  where  they  overlap^ 

4.  When  the  students  have  completed  the  changes,  the  teacher  tells  the  students  that 
this  is  called  a  fctod  web.    The  class  will  be  looking  at  other  food  webs. 

Day  2  -  • 

1.  The  teacher  places  the  drawing's  from  the  forest  food  chains  on  the  board  in 
random  order.    The  teacher  asks  the  students  tQ  arca/ige  the 'organ i  sms  into  food 

^       chains.    The  teacher  makes  any  necessary  changes. 

2.  The  teacher  then  asks  the  student^  to  make  3  food  wetrt>^  combining  the  food 
chains.    After  this  has  been  completed,  5he  students  discuss  the  relationships 
between  orgahisms  and  how  the  various  food  chains  were  related  -  how  one  organ- 
ism is  prey  to  severa I- predators. 

****************************^ 

SECTION:     11.6    Interactions  lit  Communities  '  * 

Page  T-96/S-350    Ponds  Connect  to  Other  Environments  {50  min.) 


ADVANCE  PREPARATION:    Materials'-  Use  the  pictured  from 
the  porjd  and  forest . env i  ronments  of  the  previous 
lesson. 


Language  Cards/Key  SlgnjT1 
{Labels  for  organisms  inu 


forest 


organ i sms 
and  pond  ) 
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TEACHING  SUGGESTIONS:      /  . 

1.  The  drawings  from  both  food  webs  are  displayed  on  the  boahd.*    The  teacher  asks 
the  students  if  the  1jwo*envi  ronments  are  rel'ated.  ' 

2.  The  students  are  to  collapse  the  two  fcxbd  webs  into  one  large  food  web.  Students 
should  be  asked  to  go  to  the*  board,  and  make  changes  in  the  two  webs. 

3.  The  class  discusses  the  overlap  between  d i fferent  environments  and  where  organ- 
isms go  to  search  for  Tood. 

4.  this  large  food  web  can  be 'displayed  on  a  bulletin  board. 

*The  students  arrange  the  organisms  into  the  food  webs  discussed  during  the  previous 

day's  lesson, 
j********************^ 

SECTION:    '11.7    Interactions  In  Communities 

Page  T-96/S-351    Each  Organism  Ha's  a  Place  in  a  Community  (200  min.-4  days)  * 

ADVANCE-PREPARATION:    Materials  -  Collect  pictures  of  or- 
ganisms in  their  niches.    Have  a  map  of  Africa  (large) 
of  transparency. 


Language  Cards/Key  SiqnT 
to  fyelp/to  harm 
a  community 
a  habitat 
a  niche 
a  'chimpanzee 
a  gori I  la 


TEACHING  SUGGESTIONS: 
Day  1  and  Day  2 

1.  The  teacher  shows  the  class  several  organisms  in  their 
habitat.    The  students  ^jtiscuss  the  food  of  the  cprganism, 

-     possible  epemies,  the  kind  of  environment,  and  the  type  of  shelter  used. 

2.  Then  the  students  and  teacher  begin  to  read  the  section.    The  teacher  explains 
'the  new  vocabulary  word£.  '  \ 

3.  -   The  students  read  and  discuss  aU  of  the  information  about  the  pictures  in  the 

section.  ^ 

4.  The  students  read  an^discuss  what  is  meant  by  a  niche.,  The  teacher  Shows  the 
students  other  pictures  of  organisms.  The  class^discusses  the  characteri st4cs 

*  of,  each  organism1  s  niche.' 

Day  3  4  '  ' 

1.    The  teacher  reads  the  story  about  Jane  Goodal  I  to  the  class.    During  the  dis- 
cussion, the  teacher  displays  the  map  of  Africa  and  discusses  where  this  woman 
did  her  observations.  « 


2.    At  the  end  of  the  class,  the  teacher  asks  the  students  questions  about  the 
information  in  the  story. 

Day  4 

1.  The  students  read  the  Highlights.  *  The  teacher  asks  the  students  questions  about 
the  concepts  covered  in  this  section. 

2.  The  students  answer  the'Checkpoints  ih, writing.    The  teacher  can  reword  the 
questions  if  necessary. 


3.    When  the  students  have  completed  their  work,  they  should  discuss  their  answers 

with  the  class. 
**********************************^ 

^1070  . 


©  .  147 
ERIC 


Level  7    Unit  3    Ecological  Systems 
Chapter  11  Communities 
Changes  In  Communities 


SECTION  OUTLINE: 


Page 

Section  Number 

Lesson  Title  - 

Ms 

Teaching  Time 

T-97 
T-97 

11.8 
11.9 

Pond  Communities  Change  Through  * 
w  *  Succession 

Succession  Eventually  Stops 

50  min. 

100  min.  (2  days) 

SECTION 

:    1  K8    Changes  i  n 

Communities  •  * 

Pacje  T-97/S-356    Pond  Communities  Change  Through  Succession  (50  min.) 


Language  Cards/Key  Signs 
succession 
a  glacier 
a  pit 

concentration 


ADVANCE  PREPARATION:  .  Materials  -  Collect  pictures  of 
glaciers,  and  collect  any  information  .which  c^n  be 
found  on  succession. 

NOTE:  *  When  reading  the  section,  the  students  should 
not  look  at  Figure*  1 1-19.  .This  wilUfee  used  in  the 
next  lessbq. 

TEACHING  SUGGESTIONS: 

1.  The  teacher  begins  the  lesson  by  asking  the  students  to  look  at  the  pictures  on 
pages  334  and  335.    The  teacher  asks  the  students  tt>  compare  the  pictures  and 

give  reasons  for  the  differences  between  them. 

•  * 

2.  The  teacher  then  reads  the  section  to  the  class  (or  paraphrase  It).    As  the 
teacher  is  explaining  succession,  the  teacher  is  drawing  the  different  things 

on  the  board.    For  Example,  f i rst  the1  teacher  draws  a  glacier.    Then  the  glacier 
is  erased  arid  a  pit  is  teft.    Then  the  pit  fills  with  water,  etc.    As  each  new 
thing  is  added,, the  teacher  explains  what  is  happening  and  draws  It  in  the 
picture  on  the*  board.  •  . 

3.  r  The  teacher  gdes  through  the  enti  re^  sect  ion  this  way.    After  the  teacher  has 

explained  the  succession,  then  the  teacher  qan  ask  the  students  questions  about 
ttie  order  of  events.    ^Several  students  could  explain  parts  of  fhe  succession 
process.  -  > 


SECTION:    11.9    Changes  in  Communities 

Page  T-97/S-357^ Success ion  Eventually  5nds  (100  min.  -  2  days) 


TEACHING  SUGGESTIONS: 

1.    The  students  turn  to  page  358,  Figure  11-19,  The 
teacher  asks  several  students  to  explain  succession 
in  terms  of  these  pictures.    This  Is  to  be  used  as  ^a 
review  of  the  previous  section. 


Language  Cards/Key  Signs 
a  pioneer  community 
a  cl tm§x  community 
the  cl iroate 
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2.  At  the  end  of  the  review  discussion,  the  teacher  asks  the'students  if  this 
process  ever  stops.    The  students -compare  the  information  to  their  discussion 
eaN  ier  in  the  lesson. 

3.  The  teacher  and  students  read  the  section.    The  students  discuss  the  information 
as  they  #go  along.    They  should  compare  "the  information  to  their  discussion, 
earlier  in  the  lesson. 

  + 

4.  At  the  end  of  the  lesson,  the  teacher  asks  the  students  to  explain  the  pictures 
on  page  358,  using  the  new  vocabulary  of  the  lesson. 

Day  2 

1.  The  students  read    the  Highlights  section.    The  teacher  "asks  them  questions  - 
about  the  concepts  in  this  section. 

2.  :  The  students  write  the  answers  to  the  Checkpoints. 

3/  When  the  students  have  completed  their  work  they  should  discuss  their  answers 

,  with  the  class. 

4.  The  Skullduggery  section  can  be  omitted.    At  the  end  of  the  class,  the  teacher 

reads  the  What1?  Next  section  to  the  class.    They  discuss  its  contents. 
********************************#**************^ 
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Level  7    Unit  3    Ecological  Systems 
Chapter  12    World  Ecosystems 
Chemical  Cycles 


SECTION  OUTLINE: 


Page 

Section  Number 

Lesson  Title 

Teaching  Time 

T-100 
T-100 
T-100 
T-100 
T-100 

12.4 
12.1 
12.2 
'  12.3 
12.4 

Gas  Exchange  (set  up) 
Matter  \s  Recycled 
The  Carbon  and  Oxygen  Cycles 
The  Nitrogen  Cycle 

Gas  Exchange  in  a  Balanced  Aquarium' 

50  min.  1^ 
100  min.  (2  days) 
50  mi n . 
50  min. 
50  min^ 

NOTE:    Change  of  order  of  lessons. 

SECTION:     12.4  Chemical  Cycles 

Page  T-1G0/S-370    Gas  Exchange  (set  "up)    (50  min.) 

ADVANCE  PREPARATION:    Materials  -\ See' Teacher1 s  Manual  for 
materials/directions  for  the  aquarium. 


TEACHING  SUGGESTIONS: 

1.  ,The  teacher  displays  the  materials  for  making  the 

aquariiin. 

2.  -  -The  students  Ia6el^  the  materials.  4 


Language^1  Cards/Key  Signs 


*ap^fcquan  urn 
an  air  pump- 
gravel 
a,  sna i'l 

Identification  Cards 
(Label s  for  parts  of the 
aquarium) 

/ 


3.  The  teacher  and  students  discuss  the  steps  fcecessary 
to  set  up  an  aquarium.    The  teacher  writes  the  .Steps  on  tfte.bpard.  ;The  class  also 
discusses  the  function  of  each  part  of  the  ^Barium  equipment. 

t  *  * 

4.  The  students  then  set  up  the  aquarium,  following  the  directions  on  the  bo^rd. 

5.  -  The  students  .will  continue  with  the  activity  each  day  while  this  section  is  * 

beipg  taught. 


SECT  I  ON:    12.1     ChemWt"  Cycles 

Page  T-100/S-364    Matter  is  Recycled  (100  min..  -  2*days) 

ADVANCE  PREPARATION:    Materials  -.See  Teacher's  manual  for 
the  experiment  and  demonstration.*    Write  directions 

\     for  the  experiment  on  chart  paper.    Make  a  transparency 
of  Figure  12-1  (or  use  a  picture  of  the  water  cycle.)* 
Make  a-ditto  of  the  water  cycle.    At  the  bottom  of  the 
page  write  the  words-  evaporation,  condensation,  and 
precipitation* 

*Use  the  directions  from  the  students'  text  to  set  ,up 
the  experiment.  * 


Language  Cards/K6y  Signs1 
to  recycle  matter 
.hydrogen  oxygen 
.evaporatiprr*  condensation 
precfp  i tat  ion 
the  water  cycle 

Identification  Cards 
(Labels  for  the  materials) 
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TEACHING  SUGGESTIONS: 
Day  1 

1.  The  teacher  begins  the  lesson  by  explaining  that  they  will. be  studying  different 
kinds  of  cycles.    The  class  should  discuss  what  is  meant  by  *a  cycle'. 

2.  The  teacher  then  displays  the  materials  for  the  experiment  on  page  366,  and  the 
directions  for  the  experiment. 

3.  The  students  read  the  directions  and  label  the  materials. 

4.  The  students,  workjng  in  pairs,  set  up  the  experiment,  do  the  experiment,  and 
observe  the  results.  . 

*. 

5.  When  all  of  the  students  have  completed  the  experiment,  they  discuss  their  ob- 
servations.    (NOTE:    One  set  of  materials  should  be  left  set  up  for  the  next 
lesson.)* 


Day  2 

1.    The  students  and  te^cher^beiji 


the  section  about  the  water  cycle. 


2.  As  the  section  is-  being  read,  the  teacher  places  the  transparency  of  the  water 
cycle  on  the  board.    The  teacher  should  add  to  the  discussion  any  vocabulary 
words  not  listed  in  the  text. 

3.  The  teacher  should  do  the  demonstration  about  changes  in  matter  where  appropriate 
in  the  text. 

4.  When  discussing  the  information  about  fdirty!  water,  the  students  should  relate 
the  experiment  of  fhe  previous  day  to  the^new  information. 

,5.    The  students  should  us*fe  the  worcfe:    evaporation,  condensation  and  precipitation 
when  discussing  the  experiment,  showing  the  location  of  each  phenomena. 

6.  At  the  end  of  class,  the  teacher  passes  out  the  ditto  of  the  water  cycle.  The 
teacher  asks  the  st±ident$  to  correctly  label  the  parts  of  the  cycle  using  the 
words  at  the  bottom  of  the  page. 

a  .  - 

7.  The  students  should  observe  the  aquarium. 

*The  students  should  place' the  organisms  in  the  aquarium. 
********************************************^^ 


SECTION:    }2.2    Chemical  Cycles 

Page  T-1Q0/S-366>  The,  Carbon  and  Oxygen  Cycles  (50  min.) 


ADVANCE  PREPARATION:    Materials  -  "Make  a  transparency  of 
^Figure  12-3  and  12-4. 

NOTE:    The  aqgirium  should  be  ready  to  seal  up  during 
'  ,    this  class. 


Language  Cards/Key  Signs 
producers  consumers 
scavengers  decomposers 
to  exchange  respiration 
carbon  dioxide 


the  carbon  cycle 
the  oxygen  cycle. 
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TEACHING  SUGGESTIONS: 

1.  The  students  and  teacher  read  the  information  in  this  section. 

2.  The  teacher  displays  the  transparency  of  the  carbon  cycle  and  then  the  oxygen 
cycle  at  the  appropViate  times. 

3.  After  the  students  have  discussed  the  two  cycles,  the  teacher  asks  the  students 
to  discuss  the  cycles  in  relation  to  the  aquarium. 

4.  The  teacher  then  asks  if  these  cycles  could  occur  in  the  aquarium  without  any 
outside  help.    The  students  discuss  the  possibilities. 

5.  The  students  then  seal  the  aquarium  and  discuss  the  possible  results. 

6.  The  students  will  continue  to  observe  the  aquarium  each  day  during  this  chapter. 
The  teacher  or  a  student^can  write  down  the  observations,  keepiog  a  log  on  the 
aquar i  urn. 

***********************************^ 


SECTION:     12.3  Chemical  Cycles 

Page  T-100/S-268    The  Nitrogen  Cycle  (50  min.) 

ADVANCE  PREPARATION:    Materials  -  Make  a  transparency  of 
Figure  12-6.     If  possible,  dig  up  clover  plants  or 
other  plants  which  produce  nitrogen. 

TEACHING  SUGGESTIONS: 

1.  The  teacher  and  students  read  the. section.    During  the 
lesson  the  teacher -d isp  lays  the  transparency  of  the  nitrogen  cycle. 

2.  Also,  during  the  discussion,  the  teacher  displays  the  plants  which  produce  nitro- 
gen.   The  students  should  look  at  the  plants  and  locate  the  structures  on  the 
roots  where  nitrogen  production  occurs. 

3.  The  students  should  discuss  the  importance  of  nitrogen  in  the  soil  for  growing 
things  and  what  would  happen  td  plants  growing  in  soil  that  was  nitrogen  poor. 

4.  At  the  end -of  the  class  the  teacher  asks  several  students  to  explain  the  trans- 
parency on  the  nitrogen  cycle.  , 

***********************************^^ 

» 

SECTION:     12.4    Chemical  Cycles 

PagS  T-100/S-370    Gas  Exchange  in  a  Balanced  Aquarium  (50  min.) 

TEACHING  SUGpESTIONS: 

1.  The  students  read  the  Highlights.    The  teacher  asks  the  students  questions  about 
the  information  in  this  section. 

2.  The  students  write  the  answers  to  the  Checkpoints.    The  teacher  can  reword  the 
•questions  if  necessary. 

3.  After, the  students  have  completed  their  answers,  they  should  discuss  th^m  with 
the  class.  ' 

************************************^^ 
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Language  Cards/Key  Signs 
n  i trogen 
protei  ns 
bacteria 

the  nitrogen  cycle 


Level  7    Unit  3    EcoJogical  Systems 
Chafer  12    World  Ecosystems 
Ecosystems  and' Climates 


SECTION  OUTLINE: 


Page 

Section  Number 

Lesson  Title 

Teaching. Time 

T-102 
T-102 
T-102 

k  '     *12.5  ' 
12.6 
12.7 

Organisms  Are  Parts  of  Ecosystems 
Climate  Influences  Ecosystems 
Ecosystems  Have  Different  Soils 
-    Working  with  Forests  and  Soils 
Highl  i<ghts/Checkpoints 
Skul Iduggery 

50  min. 

10  days  (or  more) 
50  min. 

100  min.  (2  days) 
50  min. 
50  min. 

SECTION:     12.5    Ecosystems  and  Climates 

Page  T-102/S-371    Organisms  Are  Parts  of  Ecosystems  (50  min.) 


ADVANCE  PREPARATION:    Materials  -  Make  a  transparency  of 
Figure  12-8  from  the  Teacher's  Manual.    Collect  pic- 
tures of  natural  and  man-made  ecosystems.    Mount  each 
picture  on'candboard .    Make  a  title  for  a  bulletin 
board  -  ECOSYSTEMS. 

TEACHING  SUGGESTIONS.: 


Language  Cairds/Key  Signs 

an  ecosystem 

a  community 

a  meadow 

an  orange  grove 

a  rice  paddy 

upwel I ing 

an  estuary  ecosystem 


1.    The  teacher  displays  the  transparency  of  Figure  12r8. 
/The  teacher  asks  the  students  to  name  the  living  and 

I  non-living  things  in  the  picture.    The  teacher  writes  the  information  on  the 
board  under  the, headings  LIVING  and  NON-LIVING.     (NOTE:    The  teacher, can  help 
with  the  ndmes  of  the  organisms  with  which  the  students  are  unfamiliar.) 

2„    The  teacher  then  writes  the  word  AN  ECOSYSTEM  above  the,  living  and  non-living 
headings/I Fsts.    The  teacher  explains  to  the  class  that' an  ecosystem  is  made  up 
of  non-living  things  plus  living  organisms  all  in  a  particular  location. 

3.  The  students  and  teacher  then  begin  to  read'  the  section. 

4.  Whea  discussing  man-made  ecosystems,  the  teacher  displays  some  of  the  pictures, 
and  asks  the  students  to  identify  the  man-rftade  ecosystems. 

5.  The  class  continues  to  r*ead  the  information  in  thte  section.  * 

6.  After  all  of  the  information  has. been  read,  the  teacher  Shows  the  class  other 

_  pictures  of  ecosystems.^  The  teacher  asks  the  student's^to  state  if  the  ecosystem 
^H*synan-made  or  not  and  'to  J  1st  the  living  and  non-living  elements  of  the  ecosystem* 

7*    At  the  end  of  the  class,  the  students  and  teacher  put  th^pictures  on  the  bulletin 

board,  , 
tyj******************************************** 
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SECTION:    12.6    Ecosystems  and  CI imates  \ 

Page  T-102/S-373    Climate  Influences  Ecosystems'  (10  days  or  more) 


ADVANCE  PREPARATION:    Materials  -  Collect  magazines  which 
have  a  large  variety  of  organisms  from  the  ecosystems 
studied  in  this  section.     Impossible,  get  movies  or 
'fijmstrlps  or  study  prijrfs  for  some  or  all  of  the  eco- 
systems.   Make  a  chart/transparency  of  Figures  12-17 
and  12^18.    Make  a  large  chart  of  Figure  12-16vfeyt  do 
not  color  in  the  areas.    Mount  this  chart  on  a  class- 


room wa I  I .  See 
demonstration . 

TEACHING  SUGGESTIONS: 

r 

Days  1-7' 


Teacher *s  Manual  for  materials  for 
Art  materials  for  the  dioramas. 


It  is 
take 


Language  Cards/Key  Signs 
a  deciduous  forest 
an  evergreen  forest 
the  tundra  . 

the  tropical  rain  fdrest 
the  temperate  grasslands 
the  "African  .savanna 
the  desert 
the  c I imate 
tropi.cal 
the  Tropic  Zone 
a  polar  cljmate 
the  Polar  Zone 
temperate 

the  Temperate  Zone  / 


(It 


is  suggested 


Each  day  the  class  studies  a  different  ecosystem. 

possible'.that  the  discussions  end  activities  cou4d 

longer  than  one  day.    Depending  on  the  materials  at  hand, 

and  varying  the  activities,  the  following  things  could  be  done.* 

that  only  one  or  two  be  done  for  eaqh  ecosystem.) 

Movies,  filmstrips,  study  prints,  looking  in  books  and  identifying  the  organisms 
.   pictures  in  the  book,  discussing  the  living  and  non-living  elements  of  the  eco- 
system, making  a  mural  of  an  ecosystem  by  cutting  out  pictures  of  the  organisms 
and  drawing  in  the  rest,  etc. 

As  the  students  study  each  area,  they  should  look  at  Figure  12-16  in  their  books  and 

discuss  the  locations  of  the  area.    This  then  can  be  colored  in  on  the  large  map  which 

has  been  displayed  in  the  classroom.  •$ 

Day  8  (or  longer) 

#> 

1.    Each  student  chooses  a  different  ecosystem.    Using  paper,  paints  and  other 
materials  including  a  box, .the  students  make  a  diorama  showing  the  particular 
ecosystems.    When  these  are  completed  they  can.  be  displa'yed  in  the  room  or  in  a 
central  location  in  the  school  for  other  students  to  see. 

Day  9  . 

1.  The  students  and  teacher ^continue  in  the  section,  reading  on  page  390  only,  up  to 
the  second  paragraph,  second  column. 

2.  The  teacher  displays  the  transparencies  which  show  the  zones  and  the  class  i 
discussed  the  characteristics  of  each  zone. 

3.  During  the  discussion,  the  students  can  refer  to  the  large  map  of  ecosystems  and 
dlScuss.how  the  ecosystems  relate  to  the  climatic  zones. 

Day  1b  1 

1.  The  students  and  teacher  should  begin  to  read  at  the  third  paragraph,  second  • 
column,  page  390. 

2.  During  the  reading,  the  teacher  does  the  demonstration  as  listed  in  the  Teacher's 
manual. 
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3.    The  students  and  teacher  should  continue^  to  read  to  the  end  of-the  section. 
Special  emphasis  should  be  *  placed  on  why  organisms  grow  in  one  ecosystem  and 
not  in  another.  , 

addition  to  reading  in  the  book,  discussing  the  elements  of  the  system,  and 
naming  the  orgaryfsms  pictured  '  '  s 

SECTION:  *12.7    Ecosystems  and  CI imates 

Page  TH02/S-392    Ecosystems  Have  Different  Soils  (50  min.) 

ADVANCE  PREPARATION:    Materials  -  Find  or  put  together 
different  types  of  soil  -  sandy,  humus,     if  possible, 
ask  someone  from  a  local  agricultural  center  to  come 
and  talk  to  the  class  about  soils.     If  some  students 
are  interested,  they  could  try  growing  plants  in  dif- 
ferrent  types  of  soil.    Make  a  transparency  of  Figure 
12-22.    Make  a  ditto  of  Figure  12-23,  making  one  copy 
for  each  studerrt.    Also  make  an  answer  key  for  £he  puzzle. 

TEACHING  SUGGESTIONS: 

1.  The  teacher  fi^^t  displays  the  different  types  of  soils.  The  class  cclipare^  and 
contrasts  the  soils  and  discusses  the  possibilities  or  organisms  livinf  in  them  * 
and  which  areas  might  have  this  type  of  soil.  * 

2.  The  studertts  and  teacher  then  read  the  section,  discussing  the  information  about 
types  of  soli.    During  the  discussion,  the  teacher  displays  the  transparency 

of  Figure  12-22. 

3.  The  class  then  discusses  the  location  of  the  differerrt  soil  types  and  the  possible 
-  organ isms'in  these  areas.    The  students  should  compare  this  map  to  the  large 

^}ap  on  ^ecosystems. 

Day  2  and  3 

*1.    The  students  and  teacher  read  Working  With  Forests  and  Soils. 

2.  The  teacher  may  need  to,  read  the  information  to  the  students  or  paraphrase  the  text 

3.  On  . the  second  day>  a  visitor  who  works  in  the  area  of  agriculture  should  some  to 
the  class.    The  visitor  should  discuss  the  different  types  of  soil,  the 
importance  of  soil  conservation  and  what  types  of ^conservation  are  done  In  your 
part icul ar  area. 

Day  4 

1.  The  students  read  the  Highlights.  The  teacher  asks  the  students  questions  about 
the  concepts  in  this  section. 

2.  The  students  write  the  answers  to  the  Checkpoints".    (OMIT  question  #1.) 

i,  1 

3..  When  the  Students  have  completed  their  work,  the  should  discuss  their  answers 
with  the  class. 


f 

155  J  07y 


Language  Cards/Key 'Signs 
humus 

a  forestry  technician 
a  soil  conservationist 


Day  5 

*  -  * 

1*    The  teacher  passes  out  the  form  the  Skullduggery.    The  teacher  also  writes  a  list  of 
possible  answers  on  the  board,  including  some  words  which  are  not  in  the  puzzle. 

2.    The  students  then  work  individually  or  in  pairs  to  complete  the  puzzle. 

t3.s'  Wherf  the  students  have  completed  the  puzzle,  they  should  check  their  answers 
with  the  answer  key. 

4.  The  teacher  then  reads  the  What's  Next  section  to  the  students. 

5.  The  class  discusses  the  information  which  will  be  covered  in  the  next  chapter. 
********************************^ 
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Level  7    Unit  3    Ecological  Systems 
Chapter  13  Populations 
Populations  in  Communities 


SECTION  OUTLINE: 


Page 

Section  Number 

Lesson  Title 

Teaching  Time 

T-106- 

T-1Q7 
T-108 
T-108 

13. 1 

* 

13.0 
13.2 
13.3 
13.4 

tomft ) 

+00+ 

1 ntroduct ion 

How  Can  A  Population  Change? 
Population  Growth  is  Limited 
Populations  Affect  Each^WTier 

* 

45  min. 
50  min. 
50  min. 

150  min.  (3  days) 

-SECTION:    13.0    Populations  in  Communities 

Does  not  appear  in  text    Introduction  (45  min.) 

with  grass  roofs,  cats,  lizards,  rats,  flies,  mos- 
quitoes, wasps,  catepillars,  etc. 

TEACHING  SUGGESTIONS: 


Language  Cards/Key  SHgns 
an  insecticide 
a  population 


)u  lal^Of 


(NOTE:    This  Jesson  should  be  done  as  a  story,  told  by  the  teacher  -  the  books  need 
not  be  used.) 


1 


Using  the  cutouts  and  taping  them  tb  the  board,  the  teacher  explains  the  island 
environment.  *Ihe  relationships  of  all  the  organisms  should  be  discussed  before 
discussing  the  effect  of  the  poison.  * 


The  teacher  then  exp ! < 
discuss  the  relationship 


/hat  happened  when  poisons  were  dropped,  and  again 
how  they  were  affected  by  the  insecticides. 


3.  The  teacher  then  explains  tipat J-his  was  a  real  place  and  asks  the  students  to 
solve  the  problem. 

4.  The  class  discusses  possibilities  and  then  the  teacher  explains  what  was  actually 
done. 

5.  '  At  the  end  of  the  lesson,  the  teacher  writes  POPULATION  on  the  board  and  asks 

the  students  to  define  the  word  and  discuss  it  in  terms  of  the  insecticide  problem. 
*****************************^ 


SECTION:    13.2    Populations  in  Communities 

Page  T-107/S-403    How  Can  a  Population  Change?  (50  min.) 


TEACHING  SUGGESTIONS: 

V 

1.    The  teacher  begins  by  reviewing  the  term  population. 
The  teacher  asks  students  to  name  different  populations. 


Language  Cards/Key  Signs 
increasing  population 
decreasing  population 
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1080 


2.  The  teacher  asks  the  students  if  a  population  can  increase  or  decrease  in  size.' 

3.  After  the  students  respond,  the  teaeher  writes  .Increasing  Population  and 
Decreasing  Population. 

4.  Th£  teacher  then -asks  the  students  to  discuss  reasons  «<or  increase/decrease  in 
a -particular  population.    The  teacher  should  use  the  previous  day's  lesson  as 

a  reference.    The  four  essential  factors  of  change  are:    birth,  death,  movement 

into;  movement  oat  of.    The  teacher  should  be  sure  th%se  factors  are  mentioned. 

Each  factor  should  be  noted  on  the  board  under 'the  appropriate  column. 
NOTE:    The  book  should  not  be  used  for  this  lesson. 

SECTION:     13.1    Populations  in  Communities 

Pa9e  T-108/5-404    Population  Growth  is  Limited  (50  min.) 


ADVANCE  PREPARATION:    The  graphs  (13-3/13-4)  about  yeast     |  language  Cards/Key  Signs" 
cells  should  not  be  used;    Use  of,  f  he  book  is  optional,  /a  limiting  factor 

TEACHING  SUGGESTIONS:   


1.  The  teacher  begins  by  reviewing  reasons  for  increase/decrease  i n. populations. 

2.  The  teacher  asks  the  students  if  a  particular  population  -  possibly  the  rat 
population  in  the  Introduction  -  would  increase  indefinitely. 

3.  Then  the* teacher  asks  what  things  could  limit  population  growth.    The  teacher 
writes    Limiting  Factors  on  the  board  and  explains  t<he  meaning  of  this  term, 

4.  The  students,  through  discussion,  list  limiting  factors. 

5.  The  teacher  should  be  sure  th.e  discussion  includes  such  factors  as:  food, 
disfea^,  predators,  and  space. 

**********************************^^ 

** 

SECTION:     13.4    Popu  iations  *in  Communities  *  * 

Page  T-108/S-406    Populations  Effect  Each  Other  (150  min.  -  3  days), 

ADVANCE  PREPARATION:    Materials  -  Collect  information 
about  wildlife  conservation.    Display  the  materials 
in  the  classroom.    National  Wildlife  Federation  is 
an  excellent  source  of  information. 


Language  Cards/Key  Signs 
populations  effect  each 

other 
a  wi Id  I ife  manager 


TEACHING  SUGGESTIONS: 

f.    The  teacher  and  students  should  read  through  this  section,  referring  to  grfaphs 
when  necessary; 

2.    When  discussing  the  rabbit/lynx  populations,  the  teacher  should  first  explain 
the  relationship  and  then  ask  several  students  to  explain        changes  in  popu- 
lations. 


10$i 
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Day  2  -.Working  to  Protect  Wildlife 

•1.    The  teacher  reads  the  section  to  the  students. 

2.  The  class" discusses  the  meaning  of  wildlife  protection.  x 

3.  The  students  should  make  a  list  of  various  jobs  of  a  wildlife  manager.  The 

teacher  writes  these  on  the  board. 

-  «& 

4.  The  class  could  discuss  what  they  can  do  to  help  wildlif^e:    feeding  birds, 
*  squirrels,  caring  for  baby  birds,  not  bothering  naimals^in  the  wild,  etc. 

Day  3  . 

1.  The -students  should  read  the  Highlights  (omit  paragraph  two). 

2.  The  students  then  answer  questions  1  /  3  and  4  of  Checkpoints. 

^  •  ^ 

3.  When  the  students  have  completed  their  answers,  they  should  £iscuss  them  with 
the  class.  * 

*******************************************& 
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3    Ecological  Systems 


Chapter  13   Popu  Tat  ions 


,The  Human  Population 


SECTION  OUTLINE: 


Pag? 

.Section  Number 

Lesson  Title 

Teaching  Time 

T-108 
T-109 

5  13.5 

Are  There  limits  On  Human  Popula- 
tion Growth? 
./What  Wi  I  I  Happen  to  the  Human 
Population?     .  4 

100  m'rn.  (2  days) 
120  min.  (2|  days) 

SECTION:    13.1    The  Human  Population"    ?  ,  - 

Page  T-108/S-410    Are  There  Limits  on  Human  Population  Growth? 
(100  min.  -  2  tdays) 


ADVANCE  PREPARATION:    Materials  -  If,  possible,  get  infor- 
mation from  the  1980  census,  ancffcne  jo+ffer  census. 


Language  Cards/Key  Signs 
a  census 


TEACHING  SUGGESTIONS:  % 
Day  1  and  Day  2 

1.  The  teacher  and  students  read  through  the  entire  Section,  discussing  each  concept. 

2.  Aff6r  rjaadtng  +hp  section,  the*students  should -d iscuss/compare  limiting  factors 
nop and^ 100  years  ago.    These  could  be  written  on  the  board  under  the  dates} 
1880y;1980.:  . 

3.  While  looking  at  Figure  13-9,  the  students  should  discuss  the  results  of  the 
limiting  factors  on  population  numbers.^  .  ~r 

t 

4.  U$f r\g  the  Information  from  the  1980  census  and  others,  the  teacher  should  give 
the  students  tfre~ statistics.    The  class  sffSbuld  compare  the  results  of  the  census 
andk  possible  reasons  for  the  changes.    (The  teacher  should  include  in  the  dis- 
cuss idrKmore  aspects  of  the  census  .than  just  numbers  of  the  entire  population.) 

SECTION:  ""13.6   The^Human  Population'  ^ 

P^ge  T-109/S-413   What.Wi 1 1  Happeh  to  the  Human  Population? 
(1-20  min.  -  2±day§) 

TEACHING  SUGGEST  IONS:    -  ' 

'  3  ^  ' 

ft  '  1  *  i 

~Day  1  -  >v 

~1.    To  b^j\r\  the  lesson,  the  teacher  asks  the  students  to  discuss  what  wl  I  h  happen 
to  our  population  on  earth  as  the  humap  population  increases. 
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4  r 

r  • 

2.    After  discyssing  the  possibilities,  the  teacher  arrd  students  then  read*  the 
'  section.      >  ^ 

Day  2  and  Day  3       '  4 

1.  The  students  reetd  the  Highlights  section. 

2.  The  students  answer  the  Checkpoints.  4    -  * 

3.  After  completing  their  answers,  the  students  should  discuss  them  with  the  class/ 

4.  Skullduggery  can  be  used  to  review  chapter  information.  : 

5.  The  teacher  reads  the  What/s  Next  section  to  the  class.    They  discuss  the  infor- 
e^mation. 

*********************™^ 

y 


Level  7    Unit  3    Ecological  Systems 
Chapter  14    Natural  Selection 
Change  and  Survival 0 


SECTION  OUTLINE: 


Page 

Section  Number 

Lesson  Title  ^* 

Teaching  Time 

T-112  ' 

14.1 

Organisms  Can  Live  With  a  Little 

100  min.  (2  days) 

Change 

✓ 

T-112 

14.2 

Individual  Differences  Help 

100  mjn-  (2  days) 

Species  Survive 

T-112 

14.3 

Environmental  Change 

50  min. 

T-113 

14.4 

»ew  Species  Sometimes  Appear 

150  min.  (3  days) 

SECTION:     14.1    Change  and  Survival 

Page  T-112/S-420    Organisms  Can  Live  With  a  Little  Change  (100  min.  -  2  days) 


Language  Cards/Key  Signs 
an  ecosystem 
to  survive 
a  predator 


TEACHING  SUGGESTIONS: 

1.  The  teacher  should  read  and*explain  the  section  tcr 
the  students. 

^> . 

2.  The  teacher  should  place  emphasis  on  Figure  14-1,^ 
discussing  each  picture  with  the^class,  * 

3.  The  important  points  which  should  be  emphasi zed  by  the  teacher  are:  ^  > 

-  environments  change- 

-  organisms  must  be  able  to  adjust  to  change  ln,order  to  survive. 

\  .  * 

4.  The  teacher  should  pl&ce  special  emphasis  throughout  the  lesson  ori  survival  as 
the  factor  wfiich  heads  all  other -factors. 

NOTE:    This  section  should  be  used.to  introduce  the  chapter.    The  actual  chapter 

introduction  should  be  omitted.  '  * 

***************************************** 

SECTION:  -  14.2    Chafige'  and  Survival 

Page  T-112/S-422    Individual  Differences  Help  Species  Survive 
(100  min.  -  2  days) 


ADVANCE  PREPARATION:    Materia  1 5- r  See  Teacher's  Manual  for 
.  materia  Is/directions  for  fhe  experiment  on  page  422. 
If  possible,  use  stamp  pacfe  and  paper.    Write  directions 
on  chart  or  transparency.    (NOTE:    The  experiment  on 
page  424-425  has  been  omitted.) 


Identification  Cards^- 
(Labels  for  maJerTals  in 
experjjnerrf) 


-  2% 


162' 
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JEACH I NQ* SUGGEST  IONS: 

1.  The, students  read  the  first  paragraph  .of  the  section  and  discuss  the  information. 

2.  The  teacher  displays  the  materials  and  directions  for  the  experiment.  _ 

3.  The*  students  label  "the  materials  and  read  the  directions. 

4.  Materials  are  passed  out  by  the  teacher.    The  students  complete  the  experiment. 

5.  The  students  compare  thei r  work  to  that  of  their  cla^mates  and 'to  Figure  14-2. 
Day^2 

1*.    The  teacher  and  students  read  the  section  (omitting  the  second  experiment). 

s 

2.    The  students  should  discu/s  the  importance  of  sexual  reproduction  in  producing. 
'    a  variety  of  organisms.  \ 

Variety  Helps  Species  Survive,, 

To  the  Teacher:  * 

This  lab  activity  will  help  to  reJ^f^c^Hr^  concept  that  sexual  reproduction  pro-, 
duces  variety  in  offspring. 

-  Pipe  cleaners  will  b^jjs^d^t'o  represent  chromosomes  of  the  parents, 

-  Using*  four  different  colors  of  pipe  cleaners  will  make  more  combinations  possible 
in  the  offspring  tharj  two.        *  . 

-  If  you  assign  colors  for  the  male  and  female  chromosomes  rather  than  allowing 
the  students  to  select  them  at  random,  the  following  discussion  will  be  easier 
to  conduct.  ^ 

R  =  Red  '  •  ^  d*  A       Y  =  Yel  low 


B  -  Blue    *  >      V£Bj  K^J  *       6  =  Green 

•  ? 
Help  your  students  manipulate  the  pipe  cleaners.    When  the  students  have  completed 
manipulations  and  have  answered  the  questions,  discuss  the  questions  in  the  activity 
with  rthe  class.  *  / 

Main  Concepts:        '  /x^  »  ' 

1.  Because  of  se^al  reproduction,  offspring  are  not  exactly  like  the  parents. 

2.  Sexual  reproduction  promotes  variety. 
See  student  activity  on  the  next  page. 

********************************^^^ 
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VARIETY  HELPS  SPECIES,  SURVIVE 

The  pipe  cleaners  will  represent  chromosomes  in  the  cells  of  a  mouse.  Chromosomes 
contrapl  the  characteristics  an  organ  i  sm,  has,  such  as  skin  color.  ..Assume  that  the 
different  colored  pipe  cleaners  determine  the  *fur  color  of' the  mice. 

Materials  :  -pieces,  of  pipe  cleaners  .(4  colors)  .  N 

l  -colored  pencils  (same  colors  as  pipe  cleaners) 

-draw  diagram  1- on  a  separate  sheet  of  paper 


Procedure: 

1.  Select  two-pipe  cleaners  and  place  them  in  the  circle  marked  male  mouse. 
Draw'the^pipe  cleaners  in  the  circle  with  your  colored  pencils. 

2.  Place  the  other  two  pipe  cleaners  in  the.  circle  marked  female  .mouse.    Draw  'the 
pipe  cleaners  in  thfe  circle  with  your  colored  pencils.  s     '  ' 

Assume  that  the  fur  color  of  the  mice  is  determined  by  the  chrclmosomes  they  have. 

Do  the  male  and  female  mouse  have  the  same  fur  color?  ».  \  \  * 

Why  or  why  not?^   < 

i 

3.  When  sex  cells  are  formed,  each  sex  cell  contains  only  one-half  as  many  chromo- 
somes as  the  body  cells  of  an  organism.    Place  one  pipe  cleaner  ,from  the  circle 
marked  male  in  the  sperm*    Place  one  pipe  cleaner  in  the  circle  marked  female 
in  the  egg.    Draw  these  chromosomes  using  your  colored  pencils. 


When  a  sperm  and  an  egg  join,  fertilization  occurs.    Move  the  pipe  cleaners  from 
the  sperm  and  the  "pipe  cleaners  from  the  egg  into  the  zygote.    Draw  the  chromo- 
somes with  your  colored  pencils. 

Will  ^he  new  mouse  have  the  same  color  fur  as  its  parents?  

What  reason  do  you  have  for  your"  answer?  


5.     In  how  many  ways  can  the  chromosomes  of  the  parent  mice  be  joined  in  the  zygote? 

*■ 

Remember,  each  parent  must  contribute  onerhalf  of  the  chromosomes  in  the  zygote. 
Draw  all  the  possible  combinations  that  can  be  produced  bt  the  two  parents  using 
your  colored  pencils. 


Language  Cards/Key  Signs 
adaptation 
a  peppered  moth 
coal 

natural  selection 


SECTION:     14.3   Change  and  Survival 

Page  T-112/S-427    Environmental  Change  (50  min.) 

ADVANCE  PREPARATION:  Materfals  -  Make  cutouTs  of  moths 
of  white  and  black.    Have  backgrounds  of  white  (light 
gneen)  and  black.    Make  backgrounds  look  like  tree 

trunks  by  cutting  them  into  the  shape  of  trees  and 

adding  markings.  They    should  be  large  enough  to  go  , 

on  tJm  blackboard  -  moths  large  enough  to  be  seen 
by  the  class,  - 

TEACHING  SUGGESTIONS: 

1.  Before  class  the  teacher  should  take  the  different  colored  tress  to  the  board. 

2.  The  teacher  should  then  tell  the  story  of  the  peppered  moth  (p.  427).    At  the 
beginning  the  teacher  should  put  a  light  and  dark  moth  on  the  light  tree  and 
ask  which  a  bird  might  see.    "^en  the -teacher  should  explain  that  was  why  the 

«~     moths:-  were  light.    The  light  ones  survived  to  reproduce  and  the  dark  ones  did 
not. 

3.  The  teacher  should  then  describe  how  the  environment  changed.    The  moth  cutouts 
should  then  -be  moved  to  the  black  tree.    The  same  questions  should  be  asked 

by  the  teacher. 


At  the  end  of  thi^/the  teacher  should  explain  that  the  changes  are  called 
adaptations.    The  teacher  should  ask  the  students  to  identify  adaptations  of 


** 


SECTION:     14.4    Change  and  Survival 

Page  T-113/S-428    Mew  Species  Sometimes  Appear  (150  min.  -  3  days) 


ADVANCE  PREPARATION:    Materials  -  Make  an  outline  trans- 
parency of  North  America. 

TEACHING  SUGGESTIONS: 

Day  1  and  Day  2 


Language  Cards/Key  Signs 
a  species 
natural  selection 
a  natural  barrier 
a  mutation 


1.  The  teacher  reads  the  section  to  the  students.    The  class  discusses  each 
concept  as  they  occur  in  the  section. 

2.  During  the  explanation  of  the  flicker,  the  teacher  c4n  use  the  transparency  of, 

North  America. 

#»  1 

3.  *  In  the  discussion  on  mutations,  the  teacher  should  emphasize  the  concept  that 

harmless  and  helpful  mutations  will  be  continued.  Harmful  mutations  (the 
offspring)do  not  usually  live  to  reproduce. 

1.  The  students  should  read  the  Highlights."  The  teacher  questions  the  students 
on  each  concept. 

*  *  - 

2.  The  students  write  their  answers  to  Checkpoints.  .The  teacher  can  reword  the 
questions  if  necessary. 

3.  After  the  students  have  completed  their  answers,  they  should  discuss  them 
with  the  class. 

********************************* ******************** ******* ************************** 
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MICE  AND  SELECTl ON 


Winter 


The  pictures  Tabove  illustrate^the  biological  process  of  Natural  Selection. 
What  color  mouse  would  probacy  be  captured  the  easiest  in  summer  ?  Why? 
✓What  color  mouse  would  probably  be  captured  the  easiest  in  winter?  Why? 
What  color  will  most  future  mice  offspring  probably  be?  Why? 

cYT  T  6XPlain  tHe  biol°gical  Process' of  Natural  Selection. 

Selection?  ^  ^  °f  the  biol°gi"l  process  of  Natural 
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evel  7   Unit  3    geological  Systems 
Chapter  14    Natural  Selection 


SECflON 

OUTLINE:  7 

Page 

Section  Number 

Lesson  Tit le 

Teach i ng  Time 

T-113 
T-114 

T-115 

14.5 
14.6 

14.7 

Organ isrfls  Can  Become  Fossils 
Ancient  Ecosystems  Include 

Dinosaurs 
Dinosaurs  were  Losers  in  the  End 

200  min.  (4  days) 
100  min.  (2  day^T^ 

150  min. \l  daysX 

SECTION:     14.5    Dinosaurs  Were  Winners  and  Losers 

Page  T-113/S-432   Organisms  Can  Become  Fossils  (200  min.  -  4  days) 


ADVANCE  PREPARATION:    Materials  -  Find  a  place  to  collect 
fossils,  or  visit  a  fossil  exhibit  at  a  museum  or 
university.    See  Teacher's  Manual  for  materials/direc- 
tions for  experiment.    Write  the  directions  for  the 
experiment  on  chart  paper/transparency.    Collect  pic- 
tures of  fossils  and  books/ information  about  fossils"- 
and  areas  in  which  they  have  been  discovered.  Make 
a  display  of  the  information. 

TEACHING  SUGGESTIONS: 

Day  1      ;  . 


Language  Cards/Key  Signs 

a  fossi I 

preserved 

a  cast 

a  mold 

petri  f.ied 

Identification  Cards 
(Labels  for  materials  in 
experiment) 


1.  The  class  should  go  fossil  hunting,  or  visit  a  museum  which  has*fossils. 

2.  The  main  points  of  discussion  should  be  the  age  of  fossils,  possible  ideas  on 
how  they  were  formed,  how  they  have  been  discovered,  and  what  organisms  they 
represent  (and  if  the  descendants  of  these  organisms  are  still  on  the  earth 
today). 

Day  2 

1.  The  teacher  displays  the  materials  for  the  experirnent  and  the  directions. 

2.  The  students  label  the  materials  and  read  the  directions. 

3.  Working,,  in  pairs,  the  students  complete  the  fossil-making  experiment. 

4.  After  tKe  students  have  completed  their  work,  they  should  discuss  what  they  have 
done,  an&J  how  it  related  to  fossils  which  they  saw  the  previous  day. 

5.  The  students  should  look  at  Figure  (4-13  and  discuss  the  picture  in  relation  to 
their  experiment.  > 
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Ssfcl  * 

1.  The  teacher  and  students  read  a  1 1  of  the  information  in  £he'  section. 

2.  The  class  discusses  each  new  word  and  concept. 

3.  They  discuss  each  figure,  and  describe  the  fossils  wh-ich  they  see. 

4.  The  students  relate  the  information  in  thiVsection  to  that  which  is  shown  in 

(     the  fossi I  disp lay.  ^ 
**************************** ********************************************************** 

SECTION:     14.6    Dinosaurs  Were  Winners  and  Losers 

Page  T-114/S-436    Ancient  Ecosystems  Oncl ude  Dinosaurs  (100  min.  -  2  days) 


Language  Cards/Key  Signs 
a  dinosaur 


ADVANCE  PREPARATION:    Materials  -Collect  information, 

books,  pictures  of  dinosaurs,.    Set  up  a  display  next  to 
fossil  display.    Tape  a  Jong  piece  of  butcher  paper  to 
one  wall.    Wri|e  the  names  of  the  dinosaurs  mentioned 
in  the  text  (in  large  letters)  on  the  paper, .even I y 
spaced.     (The  students  will'  make  a  mural'with  this,) 

TEACHING  SUGGESTIONS:  (,  \ 

Day  1 

1.  The  teacher  begins  the  lesson  by  allowing  the  students  to  look  through  the  dis- 
play on  dinosaurs.    The  class  can  discuss  the  information/pictures  presented  and 

hypothesize  about  life  during  that  era.  '* 

* 

2.  The  class  then  reads  through  a  part  of  the  section.     (The  section  can  be  completed 
on  the  following  day.) 

3.  At  the  end  of  class,  the  teacher  explains  that  they  will  be  making  a  mural 
showing  the  various  dinosaurs.    The  class  looks  at  the  various  names  and  hypo- 
thesizes about  whdt  the  dinosaurs  might  look  like. 

Day  2*  ,  ■ 

1.  The  teacher  and  students  continue  to  read  in  the  section,  including  a  review  of 
the  previous  dayrS  reading.      *  *  *» 

2.  After  reading  about  all  of  the  different  dinosaurs,  the  students  discuss  what  f 
they  looked  like,  where  they  lived  and  what  "they  ate. 

3.  The  students  then  each  choose  one  dinosaur  to  draw  on  the  mural.    The  drawing 
should  Include  the  dinosaurs  habitat. 

4.  The  students  begin  work  on  the  mural.    The  work  could  be  completed  during  subse- 
quent cJa'sses  or  during  the  students1  free  time. 

***********************************************************'*************************** 


i 
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Language  Cards/Key  Signs 


ext  i  net 
prehistoric 


y  t 

SECT- ION:    14 <7    Dinosaurs  Were  Winners  and  Losers 

Page  T-115/S-440   Dinosaurs  Were  Losers  in  the  End  (150  min.  -  3  days) 

TEACHING  SUGGESTIONS: 
Day  1 

1.    The  stude'nts  and  teacher  read  the  section. 

%  2.    After  coriiplfeting  the  section,  the  class  lists  the  characteristics  of  the  two 
periods  of  'dinosaurs. 

3#    T£e  students  can  add  other  dinosaurs  to  the  mural.    They  should  note  whether  the 
^drnosaur  lived  during  the  first, or  second, period. 

Day  2      .       ,  - 

1.  The  *teacfpr  reads  "Walk  Through  Time"  to  the  class. 

2.  The  class  discusses  the  information  about  each  habitat  and  the  organisms  which 
have  survived. 


Day  3 
1 


The  students  read  the  Highlights.  The  teacher  asks  the  students  questions  about 
each  concept  frpm  this  section. 

The  students  write  answers  to  the  Checkpoints.  The  teacher  can  reword  the  ques- 
tions if  necessary. 

After  the  students  have  completed  their  answers',  they  should  discuss  them  with 
the  class. 


4.  'The  students  and  teacher  re^fd  "What's  Next"  and  discuss  the  information. 
NOTE:    Skul Iduggerylhas  b^en  omitted. 
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Lev6l  7'   Unit  3  'Ecological  Systems 
^Chapter  15    Fitness  and  Health 
Keeping  the  Systems  Healthy 


SECTION  OUTLINE: 


Page 

Section  Number 

 :  :  1 

Lesson  Title 

i  

Teach i  ng  Time 

T-11& 

15.0 

Introduction 

45  min. 

15.1 

Exercise  Strengthens  Muscles 

50  min. 

T-1 18 

15.2 

Be  Good  to  Your  Heart 

'   150  min.  (3  days) 

T-1  19 

15.3 

Proper  Eating  Provides  Necessary 

100  rnin.  (2  days) 

Materials 

T-1 19 

.     ,  15.4  ' 

The  Body  Needs  Sleep  * 

90  min.   (2  days) 

SECTION:     15.0    Keeping  the  Systems  Healthy  ■  - 

Does  not  appear  in  text    Introduction  (45  min.) 

ADVANCE  PREPARATION:    Materials  -  Bring  a  Frlsbee  or  ball  to  class. 
TEACHING  'SUGGESTIONS: 

NOTE:    The  picture  on  pages  446-447  can  be  used.    The  teacher  should  explain  the 
material  without  reading  from  the  book. 

1.  The  teacher  asks  two  students  to  stand  up  and  throw  a  ball  or  Frisbee  back  and 
,  forth. 

2.  The  teacher  asks  the  students  to  list  the  events  thal^ occur  in  the  body  to  allow 
a  person  to  throw  and  catch  the  object. 

3.  The  students  look  at  pages  446-447  and  the  teacher  explains  the  internal  events 
occuring  in  these  two  girls.' 

4.  The  teacher  writes  the  word  ecosystem  on  the  board.    The  class  discusses  the  body 
as  an  ecosystem. 

5.  The  teacher  can  explain  what  information  will  be  in  the  chapter. 

SECTION:    15.1    Keeping  the  Systems  Healthy 

Page  T-118/S-448     Exercise  Strengthens  Muscles  (50  min. ) * 

/ 

ADVANCE  PREPARATION:    Materials  -  Make  a  display  of  dpoks 
on  exercise  and  physical  fitness. 


TEACHING  SUGGESTIONS:      ■  t 

1.    The  teacher  asks  the  students  to  do  ju/nping  jacks, 
sit  ups,  and  to  run,  in  place. 


Language  Cards/Key  Signs 


a  f  jt  body  

exerc  i  se  c— 
vertebrae 

the  abdomina I  area 
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Language  Cards/Key  Signs 
a  heart  attack7 
hardening  of  the  arteries 
a  blood  clot 


f2.  .  The  teacher  asks  the  students  why  exercise  is  important. 

3.  The  teacher  and  students  read. and  discuss  the  section. 

4.  After  reading  about  the  back,  the  teacher  again  asks  the  students  why  exercise 
is  important  to  the  body. 

*****************************^ 

SECTION:    15.2    Keeping  the  Systems  Healthy 

Page  T-118/S-449    Be  Good  to  Your  Heart  (150  min.  -  3  days) 

ADVANCE  PREPARATION:    Materials  -  Get  additional  informa- 
tion on  the  heart  and  heart  disease  from  your  local 
chapter  of  the  Heart  Association.    The  World  Book 
Encyclopedia  has  excellent  pictures  on  heart  disease. 
Make  a  transparency/chart  of  attached  picture  of  the 
heart.    Ask  your  P.E.   instructor  to.  visit  the  class  ' 
and  discuss  exercise  programs  for  the  students. 

TEACHING  SUGGESTIONS: 

Day  1 

1.  The  teacher  and  students  read  the  section. 

2.  The  teacher  uses  any  visuals  available  to  di  scuss#Jiea*t  ^attacks  and  hardening 
of  the  eateries.  ' 

3.  At  the  end  of  the  class,  the  teacher  asks  the  students  to  explain  why  exercise 
is  good  for  the  heart  and  to  list  possible  heart  problems. 

* 

Day  2 

1.  Using  the  materials  from  the  Hearf  Association,  the  teacher  explains,  in  detail, 
about  heart  attacks  -  symptoms,  death  rate^ln  U.S.,    and  prevention. 

2.  The  teacher  also  shares  with  the  class  any  other  appropriate  information  about 
the  heart. 

Day  3 

1.  The  P.E.  teacher  comes  to  class  to  discuss  an  exercise  program  for  the  students. 

2.  The  P.E.  teacher  lists  the  exercises  and  which  part  of  the  body  is  affected. 

3.  The  P.E.  teacher  demonstrates  the  exercises  and  the  students  practice  them. 

4.  The  class  discusses  the  necessity  of  exercise  to  the  physical  well-being  of  the 
human  body-** 

******************************************* 
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SECTION:     15.3    Keeping  the  Systems  Healthy 

Page  T-1 19/S-451    Proper  Eating  Provi des  Necessary  Materials 
(100  mini  -  2  days) 


Language  Cards/Key  Signs 

nutrition 

a  balanced  diet 

a  rt  i  f  i  c  i  a  I 

i ngredients 


ADVANCE  PREPARATION:    Materials  -  Have  the  students 

(,along  with  yourself)  collect  labels  from  food  pack-" 
ages,  which  list  ingredients.    Have  large  sheets  of 
white  paper,  markers,  and  glue  for  Day  K 

TEACHING  SUGGESTIONS: 

Day  1  • 

1.  The  students  should  bring  their  labels  to  class,  .  c 

2.  First,  as  a  group,  the  class  looks  at  the  labels.    The  teacher  reads  some  of  the 
ingredients  on  the  label. 

3.  The  teacher  tells  the  students  that  those  items  listed  first  are,  in  the  greatest 
quantity  in  the  food. 

4.  The  teacher  passes  out  the  white  paper,  markers^Kd  glue  to  the  students. 

5V.    The  teacher  instructs  the  students  to  glue  the  label  to  the  top  of  the  page. 
Then  the  students  are  to  write  the  first  ^four  or  five  ingre'dients  on  the  sheet 
of  paper  (in  large  print).    These  sheets  a^re  then  put  up  on  a  bulletin  board 
or  wall,  and  wilf  be  used  during  Day  2fs  lesson,     -  L 

Day  2 

1.  The  teacher  has  the  students  refer  back  to  section  5-6  to  discuss  a  balanced  diet. 

2.  The  students  list  the  elements  of  a  balanced  diet.    The  teacher  writes  these  on  * 
the  board. 

. 

3.  The  teacher  and  students  then  read  the  section  (15-3?  and  discuss  the  need  for  a 
balanced  diet. 

4.  The  students  evaluate  the  foods  on  their  charts  and  discuss  the  importance  of 
such  fdocfc  in  a  balanced  diet. 

**********************************^ 

V 

SECTION:     15.4    Keeping  the  Systems  Healthy 

Page  T-119/S-452  ,The  Body  Needs  Sleep  (90  min.  -  2  3ays) 

TEACHING  SUGGESTIONS: 

Day  1 

1.  The  teacher  and  students  read  the  section. 

2.  The  teacher  explains  the  sleep  cycle. 

3.  The  teacher  asks  the -students  what  happens  to  the  body  during  .sleep  and  what 
-    happens  during  REM  sleep.         ,  ( 


ERLC 


172 


1035 


Day  2  - 

1.  The  students  read  the  Highlights.    The  teacher  asks  the  students  questions  about 
the*  concepts  covered  in  th  i  s* sect i on . 

2.  The  students  write  the  answers  to  the  Checkpoints. 

3.  When  the  students  have  completed  their  answers,  they  should  discuss  them  with 
the  class. 

********##**############################################ 
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Level  7    Unit  3    Ecological  Systems 
Chapter  l'5\FItness  and  Health 
Interacting' With  thV^nvl ronroent 


SECTION  OUTLINE: 


Page 


Section  Number 


T-119 

15.5 

T-120  . 

is'.e- 

T-120 

15.7 

T-121 

15.8 

T-121 

15.9 

T-122 

'  .  15.10 

Lesson  Title 


Skin  is  the  First  Line  of  Defense 
The  Mouth  Contains  More  Than  You 
*Th!nk 

There  Is  Life  In  and  On  People 
Cuts  and  Scratches  Can  Be  Dangerous 
Infectious  Diseases  Can  Be  Dangerous 
Some  Diseases  Can  Be  Prevented  or 
Curbed 


Teaching  Time 


15(Xmin.  (3  days) 
150  mhk.  .(3  days) 


50  min. 

100  min.  (2  days) 

100  min.  (2  days) 

200  min.  (4  days) 


Language  Cards/Ke_y  Signs 


SECTION:    J5.5    Interacting  With  ^^Environment 

Page  T-119/S-453    Skin  is  the  First  Line  of  Defense  (150  min.  -  3  days) 

ADVANCE  PREPARATION:    Materials  -  See  Teacher's  Manual  for 
materials/directions  for  experiment.    fi&it0  directions 
for  experiment  on  Ghart/transparency .    Find  c$  make  a 
•large  chart/transparency  of  Figure  15-5  (make,  separate 
labels).    Also  make  jflw+0  with  a  copy  for  each  stu- 
dent.   Write  labels  tar  picture  at  bottom  of  ditto/ 
Find  pictures  of  acne  and  how  a  blemish  develops. 


TEACHING  SUGGESTIONS: 
Day  T,  * 

1.    The  teacher  places,  the  materials  for  the  experiment 
on  a  table  In  front"  of  the  class.    The  directions  are 
put  on  the  board.  *  ' 


a  pore 
blood  vessel 
sweat 
acne 

the  epidermis 
the  dermis 

>ry  neuron 
Jfgland 
sweat  gland 


Identification  Cards 
(Labels  for  picture  of 
skin)- 

(Labels  for  experiment} 


2.  The  students  labehJthe  materials  and  read  the  directions. 

(NOTE:    No  connection  between  skin  and  the  experiment  should  be  made  at  the 
beginning  of  the  experiment.) 

3.  The  students,  working  in  pairs,  follow  the  directions,  recording  the  temperatures 
on  paper. 


Wljen  the  students  have  completed  the  experiment,  they  should  discuss  what  they 
have  found  fc  (on  ly* relating  to  the  experiment  itself). 

5.    The  teacher  and  students  then  read  the  first  three* paragraphs  of  the  section. 

.  The  teacher  asks  the  students  to  apply  the  experiment  results  to  the  Information 
%     on  skin.  .  "         »  » 
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Day  2  and  Day  3  .  * 

)       .  '  ■  V- 

1.    The  teacher  puts  up  the  picture  of  Figure  15-5  (without  labels)  to  use  during 
the  two  days.    §  •  •  * 


2.    The  teaqher 
students  do 


explain 
-toot  *nee 


s  the  information  in  this  section  to  the  students.  The 
eed  to  read  the  section. 


3.    Day  2  -  The  teacher,  exp  la  ins  about  the  skin's  structure*,  and  the  function  of* 
each  part.    As  each  layer  is  discussed,  a  student  is  asked  to  place  the  appro- 
priate label  on  the  picture.  j 

<*\ 

4..  At  the  end  of  class,  the  students  are  asked  to  explain  the  function  of  each  layer 
and  part.       -  . 


Day  3  -  The  teacher  asks  the  students  to  label  .the  jarge  chart  and 
function  of  each  part. 


fscuss  the 


6.  The  teacher  then  goes  on  to  explain  about  acne.    The  teacher  shows  pictures  or 
draws  pictures  of  how  a  pimple  forms.. 

7.  Students  should  discuss  the  proper  way  to  care  for  skin. 

8.  At  the  end  of  the  class,  the  teacher*- passes  out  the  ditto.    The  students  are  to 
label  the  picture  of  skin.  *  * 

**************************^ 

SECTION:    15.6    Interacting  With  the  Environment 

Page  T-120/S-456    The  Mouth  Contains  More  Than  You  Think  (150  min.  -  3  'days) 


ADVANCE  PREPARATION:    Materials  -  Buy  toothbrushes,  tooth- 
paste, floss  for  each  student.  >  Find  models  of  teeth.* 
Ask  the  school  nurse  for  information  on  dental  hygiene. 
Have  a  small  mirror  for  each  student.    Make  a  trans- 
parency of  Figure  15-7.    Find  or  dra^  a  ditto  of  a 
typical  tooth  and  another  showing  all  of  the  teeth, 
with  labels  for  types -of  teeth  at  the  bottom  of  the 
page.* 

*Set  up  a  display  on  Dental  Hygiene  with  all  of  the 
materials  you  collect.    The  American  Dental  Associa- 
tion sells  many  items  tp  use  when  discussing  oral 
hygiene. 

TEACHING  SUGGESTIONS: 

Day  1  and  Day  2 

1.  The  teacher  has  students  sit  near  the  display  on 
dental  hygiene.  « 

2.  The  students  and  teacher  .read  through  the  section,  referring  to  models,  pictures, 
transparencies  where  appropr iate.< 

\ 

3.  The  class  reads  up  to  the  second  full  paragraph  on  page  458,  column  1. 


Language  Cards/Key  Signs 

bacter  ia 

dental  floss 

a  cavity 

a  molar 

a  dentist 

an  incisor 

enamel ' 

a  premolar 

dentine 

a  canine 

pulp 

plaque 

tartar 

Identification  Cards 


(Labels  for  pictures  of 
teeth) 
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4.  During  the  discussion,  the  teacher  passes  out  the  mirrors.    Students  look  at 
their  own  teeth  with  the  mirrors*  '  \ 

5.  'At  the  end  of  the  second  day,  the  teacher  passes  out  the  dittos  and  asks  the 

,  #    students  to  match  the  label  to  the  part.  -  . 

Day  3 

1.  The  teacher  shows  the  transparency. of  Figure'  15-7.    The  teacher  asks,  the  students! 
to  explain  the  function  of  each  part  of  the  tooth,  to  name  the  teeth,  and  to 
explain  how  a  cavity  is ^formed. 

2.  The  students  and  teacher  read  the  last  two  paragraphs  on  page  458,  column  1, 
and  discuss  dental  hygiene. 

3.  Using  a  model  of  the  teeth,  the  teacher,  shows  the  students  the  proper  way  to 
f loss  and  brush. 

-4.    The  teacher  then  asks  the  students  to  demonstrate  flossing  and  brushing  on  the' 
model . 

5.  The  teacher  gives  each  students  a  toothbrush ^and  piece  of  floss.    »The  students 
first  floss  their  teeth  and  then  bru^h  their  teeth. 

6.  At  the  end  of  the  class,  the  teacher  asks  the  students  why  denta I  hygiene  "i s 
important.        -  t  ,  ^ 

**************************************** 

SECTION:     15  7    Interacting  With  the  Environment 

Page  T-120/S-458    There  Is  Life  In  and  On  People  (50  min.) 


Language  Cards/ Key  Signs 

bacteria 

protists 

vi  ruses 

fungi 

immunity 

Identification  Cards 
(Labels  for  Figure  15-8,) 


ADVANCE  PREPARATION:    Materials  -  Make  cut-outs  of  all 
parts  of  Figure  15-8.    Make  separate  labels. 

TEACHING  SUGGESTIONS:  \ 

1.  The  teacher  disp lays  the  cut-outs  from  Figure  15-8 
t      (without  labels).    Put  the  cut-outs  besi.de  the '"blood 

vessel"  on  the  board. 

2.  The  students  and  teacher  read  the  sectidn*,  discussing 
helpful  and  harmful  bacteria,  viruses/  etc. 

3.  The  teacher  uses  the  cut-outs  to  explain  immunity.    First*  put  up  a  white  blood 
cell.    Show  how  the  germ  enters  the  skin  and  goes  into  the  blood.    Then  show 
how  the  white  eel k  makes  antibodies,  and  finally,  show  how'  the  antibodies  kill 
the  germ  and  stay  in  the  blood.    Use  the  labeJs  as  each  new  cut-out  is  put  on 
the  drawing. 

4.  At  the  end  of  the  class,  remove  the  cut-outs  from  the  "blood  vessel."  The 
teacher  asks  several  students  to  explain  immunity  using  the  cut-outs. 

***************************************************************^ 
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SECTION:    15.8    Interacting  With  the  Environment  i 
Page  T-121/5-459   Cuts  and" Scratches  Can  Be  Dangerous  (100  min.  -  2  days) 

ADVANCE  PREPARATION:    Materials  -  Ask  the  school  nurse  to 
*    Visit  the  class/  Have  her  bring  materials  to  clean 
and  dress  wounds.     (NOTE:    Ask  the  students  to  begjn  /. 
collecting  drug  (medicine)  containers,  labels  for 
section  15-11.) 


Language  Cards/Key  Signs 
i  nf ection 
i  nf lammat  ion 
tetanus  bacteria 


TEACHING  SUGGESTIONS: 
Day  j 

1.  the  nurse  should  come  to  class  and  using  the  appropriate  materials.,  explain  how 
to  clean  and  dress  different  wounds  (cuts>  scrapes,  deeper  cuts,  puncture  wounds). 

2.  -The  nurse' and  teacher  should  discuss  why  these  procedures  are  done  (to  kill 
bacteria). 


1.    The  teacher  and  students  read  the  section,  discussing  each  vocabulary  word  and 
concept  as  jt  appears.    *  -  " 

2s  buring  the  discussion  on  tetanus,  the  teacher  asks  the  students  if  they  remember 
getting  a  tetanus,  shot.    For  homework,  the  teacher  asks  the  students  to  go  home 
and  ask  their  parents  wben  they  had  their  last  booster.    Discuss  how  often  and 
for  what  reasons  a  person  should  have  a  tetanus  shot. 

*********************************************^ 

SECTJON:     15.9    Interacting  With  the  Environment 

Page  T-121/S-460    Infectious  Diseases  Can  Be  Dangerous  (100  min.  -  2  days) 


Language  Cards/Key  Signs 
infectious  diseases 
a  fever- 
strep  throat 
rheumatic  fever 
venereal  disease 
gonorrhea 
syp^i  Mis 


ADVANCE  PREPARATION:    Materials  -  Get  additional  informal 
tion,  pamphlets,  on  venereal  disease.    tSet  up  a  display 
on  infectious  diseases. 

TEACHING  SUGGESTIONS: 

Day  1 

1.  The  students  andk  teacher  read  the  first  part  of  the 
•section,  stopping  at  the  first  paragraph,  page  461,  column  2. 

I? 

2.  The  class  should  discuss  the  nature  of  an  infect ious^^sease. 
Day  2 

1.  The  teacher,  using  the  materials  collected,  explains  the  different  venereal 
diseases.    The  discussion  should  Include  how  diseases  are  transferred,  the  type 
of  bacteria  involved,  the  symptoms  and  the  cures. 

2.  At  the  end  of  class,  the  teacher  asks  the  students' to  name  the  different 

diseases,  and  explains  the  symptoms. 
********* ** **** ********************************************* ************************** 
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Sources  of  information:  .  Sexually  Transmitted  Diseases 


Channing  L.  Bete  Co.,  Inc. 
200  State  Rd. 

South  Deerfield,  MA  01373 


pamphlets  on  YD 


National  Institute  of  Allergy  and 

Infectious  Diseases 
Office  of  Research,  Reporting  and  Public 

Response 

Bldg.  31,  Rm  7A32  *        -  ■ 

9000  Rockvi I le  Pike 
Bethesda,  MD  20014 


-  pamphlets  on  VD 


U.S.  Dept.  of  Health  and  Human  Services 
Pub  I ic  Health  Service 
Center  for  Disease  Control 
Atlanta,  6A  30333 


-  articles  on  STD 


Ame  ri  can  Social  Health  Association 
'  260  Sheridan  Ave.,  #307 
Palo  Alto,  CA  94306 


-  pamphlets  on  VD 
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SECTION:    15.10    Interacting  With  the  Environment  -  1 

Page  T-122/S-462   Some  Diseases  Can  Be  Prevented  or  Cured  (200  mln.  -  4  days-) 


ADVANCE  PREPARATION:  'Materials  -  Make  a  'ditto  of  Figure 
>15-12,  with  a  copy  for  each  student.    Also  make  a 
transparency  of  Figure  15-12. 

TEACHING  SUGGESTIONS: 

« 

Day  1 

1.    The  teacher  and  students  read  the  section,  discussing 
the  importance  of  vaccines  and  antibiotics. 


Language  Cards/Key  Signs 

a  vacpine* 

antibiotic 

penici 1 1  In 

an  epidemiologist 

Identification  Cards 
(A 1 1  diseases  I isted  in 
Figure  15-12) 


2.    The  teacher  shows  the  transparenqy  of  Figure  15-12.    The  teacher  explains  the 
symptoms  and  results  of  each  disease  in  the  chart. 


3.    The  teacher  gives  the  students  the  charts.    They  are  to  take  these  home  to  b& 
fi  I  led  out  by  their  parents. 

Day  2 

1.  The  teacher  and  students  discuss  their  charts. 

2.  The  class  discusses  the  necessity  of  getting  the  vaccines. 

3.  The  teacher  asks  the  students  to  explain  each  disease,  and  why  a  vaccine  is 
important. 


Day  3 

1.  The  teacher  reads  the  Medical  Detectives  to  the  students. 

2.  The  teacher  explains  the  information  and  vocabulary. 

3.  The  class  discusses  the  need  for  such  people. 
Day  4 

t.  .  The  students  read  the  Highlights.    The  teacher  asks  the  students  questions  about 
each  concept. 

2.  The  students. write  their  answers  to  Checkpoints.    The  teacher  can  reword  the 
questions  If  necessary. 

3.  -After  the  students  have  comp leted  ijhei r  answers,  they  should  discuss  them  with 
the  class. 

****** ************************************************ 


9 

ERIC 


179 


linn 


Level  7    Unit  3,  Ecological  Systems 
Chapter  15    Health  and  Fitness 
The  Body  C£n  Be  A  Drug  Dump 


SECTION  OUTLINE: 


Page 

Section  Numberr 
 )■  

Lesson  Title 

Teach  I ng  Time 

T-123 
T-123 
T-123 

15.11 
15.12 
15.13 

What  Is  A  Drug? 

Common  Drugs  Can  Be  Dangerous 

Getting  High  Can  Leave  You  Low 

100  min.  (2  days) 
100  min.  (2  days) 
(5  days)    -    '  ( 

SECTION:    15.11    The  Body  Can  Be  A  Drug  Dump 

Page  T-123/S-465    What  Is  A  Drug?  (100  min.  -  2  days) 


Language  Cards/Key  Signs 
a  drug 

side  effects 

Identification  Cards 
(Labels  for  materials  In 
experiment) 


ADVANCE  PREPARATION:    Materials  -  Collect  materials  on 
drugs  and  set  up  a  display  which  will  be  used  during 
the  next  three  sections.    Collect  as  many  drug  labels/ 
cartons  as  possible*    Ask  the  students  to  collect  * 
them  also  (as  noted  in  Section  15.8).    See  Teacher's 
Manual  for  directions/materials  for  experiment* 
Make  a  chart /transparency  with  directions.    Make  a 
ditto  for  homework  asking  the    students  to  list  drugs 
in' their  homes  and  the  purpose  of  each.    Have  maga- 
zines for  Day  2. 

TEACHING  SUGGESTIONS: 

Day  1 

1.  The  teacher  displays  the  materials  for  the. experiment  and  the  directions. 
(NOTE:    The  teacher  shoyld  not  mention *the  concept  of  drugs  yet.    The  students 
should  only  do  the  experiment  and  make  their  observations.) 

2.  The  students  read  the  directions  and  label  the  materials. 

3.  The  teacher  passes  out  4he  materials,  and  working  in  pairs,  the  students 
'  do  the  experiment* 

4.  When  the  students  complete  the  experiment,  they  should  discuss  their  observations 
and  possible  reasons  for  them.  ,     f  1 

5.  The  teacher  and  students  read  the  section,  stopping  before  the  last  paragraph 
(page  466,  column  2).    They  discuss  drugs  and  the  concept  of  side  effects. 

6.  Pass  out  the  ditto  on  drugs.    The  students  are  to  fill  out  the  ditto  and  bring, 
it  in*for  the  next  day's  class.' 
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Day  2 

—  > 

1.  First  have  each  student  read  their  homework  paper  to  the  class.    The  teacher 
V    writes  the  names/purposes  on  the  board. 

2.  Jhe  students  Iciok  through  magazines  (10  min*)  to  find  adds  on  drugs. 

4 

3.  The  class  looks  at  the  drug  containers,  paying  special  attention  to  the  use, 
purpose  and  warnings. 

i 

4.  At  the  end  of  class,  the  teacher  asks  the  students  If  each  drug  really  does  what 
it  says  It  will  do. , 

******************************^^ 

SECTION:    15.12    The  Body  Can  Be  A  Drug  Dump 

Page  T-123/S-467   Common  Drugs  Can  Be  Dangerous  (100  mln.  -  2  days) 


Language  Cards/Key  Signs 
caffeine 
a  stimulant 
an  "alcohol  ic 
drunk 
n  icotine 
cancer 
a  I coho I 
a  relaxant 


ADVANCE  PREPARATION:    Materials  -  Get  information  from  the 
Lung  Association  about  smoking  and  disease.  Alcoholics 
Anonymous  has  information  on  alcoholism.    Put  a  large 
piece  of  butcher  paper  on  the  wal I  or  bul let in  board. 
Label  the  chart  and  fill  in  information  as  each  new 
drug  *  is  introduced. 

TEACHING  SUGGESTIONS: 

Day  t  and  Day  2  " 

1.  The  teacher  and  students  read  and  discuss  the  section. 

2.  When  discussing  smoking,  the  teacher  should  show  the  students  the  materials  from 
the  Lung  Association.    (They  also  have  movies  that  can  be  borrowed.)    The  class 
then  discusses  the  pros/cons  of  smoking. 

3.  When  discussing  alcoholism  the  teacher  should  use  the  materials  from  AA,  and 
afso  explain  the  purpose  of  AA.  -  '  % 

4.  At  the  end  of  the  class,  the  students  should  fill  in  the  large  chart  with  Infor^ 
mation  from  this  section. 

Chart: 


Drug 

When  do  you 

Is  it  legal 

"    ■  r» 

What  Is  effect 

What  are  possible 

gej  drug? 

or  i I  legal? 

on  body? 

side  effects? 

\ 
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SECT K)N :    15.13   The  Body  Can  Be  A  Drug  .Dump 

Page  T-123/S-469    getting  High  Can  Leave  You  Low  (5  daysl 


Language  Cards/Key  Signs 

barbltuates 

amphetamines 

narcotics 

marijuana 

I ega I / i I  legal 

ha  1 1 ucinogens 


ADVANCE  PREPARATION:    Materials  -  Same  as  used  Irk  previous 
lesson.    Make  copies  of  Figure  15-17,  one  for/6ach 
student.    Make  a  J  1st  of  possible  answers  (actual 
answers  plus  5  or  6  other  words).  ) 

TEACHING  SUGGESTIONS: 

Day  1. 

1.  The  teacher  and  students  read  the  section  (except  chart  on  page  470),  discussing 
each  drug. 

L 

2.  As  each  drug  is  discussed,  the  teacher  should  show  pictures  of  the  pills, 
plants,  etc.  from  brochures  on  drugs. 

3.  At  the  end  of  the  clas&,  the  teacher  reviews  the  drugs  and  a£ks  the  students 
to  explain  their  effects  on  the  body, 

1.  The  class  discusses  all  of  the  information  on  page  470. 

2.  The  teacher  explains  each  drug  and  the  effects  of  the  drug  on  the  body. 
Day  3 

Using  the  chart  (p.  470)  as  a  reference,  the  students  put  the  information  on 
the  class  chart. 

2.    When  they  ,have  completed  the  information,  the  teacher  asks  the  students  to 
explain  each  drug,  Its  effects  on  the  body,*  and  Its  side  effects. 

Day  4 

1.  The  students  read  the  Highlights.    The  teacher  asks  tfce  students  questions  about 
the  concepts  in  this  section.  , 

2.  s  The  ^students  write  the  answers  to  Checkpoints  (omit  #4,  use  as  discussion  only). 

*  3.    When  the  students  have  completed  their  answers,  they  discuss  them  with  the  class. 
They  also  discuss  possible  answers  to  question  4. 

Day>  5  * 

1.  The  teacher  paSvSes  out  copies  of  Figure  15-17  and  places  the  list  of  possible, 
answers  on  the  boacd. 

2.  The  students  complete    the  Skullduggery  and  discuss  their  answers.    The^  teacher 
writes  the  rhyme  on  the  board.    The  students  fill  In  the  answers. 

3.  The  teacher  reads  "What's  Next"  to  the  students.    The  class  discusses  the  next  1 
and  last  chapter.  r  * 

#######*#######*#*******^ 
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Level  7   Unit  3   EcologicaJ  Systems 
Chapter  16  -  People  and  Ecosystems 
Getting  Fuel  Can  Produce  Pollution 


SECTION  OUTLINE: 


Page 

Section  Number 

Lesson  Title 

,  'Teaching  Time 

T-127* 
T-128 
T 

T-127, 
T-127*' 

16.0 
16.1 
16.8 

*  16.2 
16.3 

■  i  *— 

Introduction 

FossM  Fuels  Are  Limited 

People  Produce  Trash  That  Pollutes 

(set  up  experiment) 
Getting  Fossil  Fuels  Pollutes 
Water  Power  Is  Clean  But  Can  Cause 

Damage 

45  min.    •  1 
100  min.  (2  days) 
*  50  mini 

150  rnin.  (3  days) 
150  min.  (3  days)^ 

Language  Cards/Key  Signs 
po 1 1 ut  i  on 


\ 


SECTION:    16.0   Getting  Fuel  Can  Produce  Pol  Jut  ion 

Does  not  appear  in  text    Introduct* ion  (45  min.)  t 

ADVANdE  PREPARATION:    Mgt'erials  -  Collect  picture  of 

pollution  <air,  water,  etc.).    Set  up  a  bulletin  board 
on  pollution.    Also  set  up  another  area  with  informa- 
tion on  oil,  gas,  coal,  conservation,  and  alternative 
erfergy  sources.    These  displays  will  stay  up  for  the 
enti re  chapter.  ; 

TEACHING  SUGGESTIONS: 

1*    Trte  students  should  look  at  the  displays  on-  pol  lution.  * 4 

*   *  -  * 

2.  THe  class  discusses  the  concept  of  *po 1 1 ut ion,  and  how  it  is  caused.  (NOTE: 
The  students  need  not  read  the  introduction  or  look  at  the  picture,) 

3.  The  teacher  explains  that  this  final  chapter  is  on  people  and  how  they  effect  the 
ecosystem.      -  ... 

SECTION:    16.1    Getting  Fuel  Can  Produce  Pollution^ 

Page  T-127/S-476    Fossi I  Fuels  Are  Limited  (100  min.  -  2  days) 


language  Cards/Key  Signs 
fossi I  f uel s 


ADVANCE  PREPARATION:    Materials  -  Complete  display  on  oil, 
cOal  and  gas.    Locate  filmstripj  or  movies  on  the 
subject. 

*See  Teacher !s  Manual  for  addresses  to  get  information 
on  coa I ,  oil  and  gas. 

TEACHING  SUGGESTIONS: 

Day  1 

> 

U    The  teacher  shows  the  students  the  collected  information  about  coal,  oil  and  gas. 

.  ,  ,163,        '  HOC  ■  . 


2.  The  clas^  discusses  how  these  things  were  produced,  how  they  are  obtained  and 
refined,  and  where  they  are  used. 

.  t 

3.  If  posslbje,  show  a  fllmstrip  or  movie  about  one  of  the  resources. 

4.  *   At  the  encj  of  the  class,  the  teacher  asks  the  students  to  explain  formation  of 

the  resources  and  how  they  are  obtained  and  used. 

Day  2  y 

1.    The  teachep4and  students  read  the  section. 

'2.    As  the  students  read,  they  should  refer  to  Figure  16-1  to  discuss  the  amounts 
of  energy /aval  I  able,    fnclyded  in  the  discussion  could  be  Information  about 
Arab  oil, /and  why  the  U.S.  wants  to  become  energy  independent.  v 

3.    At  the  end  of  the  class,  the  teacher  asks  the  students  if  there  is  a  limit  to 
fpssll  fuels.    The  students  could  then  begin  discussing  what  types  of  "fuel" 
will  be  used  when  fossil  fuels  are  gone.  v 

*^************************^ 

SECTION:    16.8   Getting  Fuel  Can  Produce  Pollution 

Ppge  T-128/S-488  People  Produce  Trash  That  Pollutes  (set  up  experiment) 
/  (50  mln.) 

/ 

ADVANCE  PREPARATION:    Materials  -  See  Teacher's  Manual  fir  * 
t    mater i/als/di  recti ons  for  experiment.    Write  the 

directions  on  a  chart/transparency.    Choose  the  items 
to  bemused  yourself. 

/  . 

TEACHING /SUGGESTIONS: 


Identification  Cards 
(Labels  for  materials  In 
experiment) 


NOTE: 


DUrfng  this  lesson,  the*  experiment  will  be  set  up.     It  will  be  left  for  the 
specified  two  weeks.    The  results  will  be  observed  during  lesson  16.8,  as  it 
Appears  i/i  the  text.  fc  ,  , 

1.  The  teacher  displays  the  materials  and  directions. 

2.  We  students  read  the  directions  and  label  the  materials. 

3.  The  teacher  passep  out  the  materials  to  each  studertt. 

4.  The  students  complete  the  set  up  of  the  experiment.  .  "  ■ 

5.  The  class  di scusses  ;what  they  think  will  happen  tp  each -particular  Item*  The 
teacher  writes  the  predictions  on  a  chart.  T%  %- 

,  ■    K  *  * 

**  Y 

6.  The  chart  is. mounted  on  a  wall  behind  a  tabJe  where  the  tra?§  are  put. 
*****************.*******************^ 
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, SECTION:     16,2   Getting' Fuel  Can  Produce  Pollution 

Page  T-127/S-477    Getting  Fossil  Fuels  Pollutes  (150  m 


3  days) 


ADVANCE  PREPARATION:    Materials  -  Collect  information  about 
J    oil  spills  (National  Wildlife)  and  the  effect  of  oil 
spi I  Is  on  land  and  wi Idl ife. 

TEACHING  SUGGEStlONS: 

Day  1 


Language 


strip  mining 
adid  water 
pol lution 
a  supertanker 
an  oi I  spi  1 1 


^Key  Signs 


1.  (NOTE:    On  the  first  day,  students  should  be  exposed  to  the  results  of  obtaining 
fossil  fuels  -  oil  spills,  strip  mining,  using  collected  pictures  or  those  in 
the  book, ) 

2.  While  looking,  at  pictures  of  oil  spills,  etc.,  the  students  should  discuss 
the  possible  reasons  for  the  pollution. 

3.  The  teacher  writes  these  reasons  on  the  board/transparency,  to  be  saved  for  the 
next  two  days  of  classes. 

Day  2  and  Day  3 

1.    The  teacher  and  students  read  the  secti 


s  the  actua I  reasons 


2.  The  class  discusses  the  reasons  for  the1 
with  their  hypothesis  on  Day  1. 

3.  The  class  discusses  the  problems  which  these  things  hav4^created,  possible  ways  to 

alleviate  the  problems,  and  new  techniques  in  clean-up  procJwtftrres. 
*******************************^ 

SECTION:     16.3   Getting  Fuel  Can  Produce  Pollution 

Page  T-127/S-480    Water  Power  Is  Clean  But  Can  Cause  Damage 
.  (150  min.  -  3  days) 


Language  Cards/Key  Signs 
a  dam 

a  generator 
hydroelectric  power 


ADVANCE  PREPARATION:    Materials  -  Make  a  cutTout  bf 
Figure  16-5  with  each  piece  separate,  large  enough 
to  put  on  board  and  be  seen  by  class.     Include  the 
water  in  the  cut-outs. 

TEACHING  SUGGESTIONS:' 

1.  Using  the  cut-outs,  the  teacher  (with  input    from  students)  explains  the  need 
and  function  of  a  hydroelectric  power  plant. 

2.  The  teacher  should  use  the  following  sequence  when  putting  up  the  cut-outs: 

-  first  show  the  river  and  bedrock.    The  teacher  says  that  people  in  this  area 
need  electrical  power.    What  should  they  do? 

-put  up  dam  structure  (without  power  plant,  generator  or  any  other  structures). 
Ask  students  what  will  happen  to  river/ 

-  the  teacher  adds  the  cut-outs,  piece  by  piece,  upon  suggestion  of  students  or 
teacher  explanation,  ■  ^ 
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•    ...  Cy 

3.  ""When  the  entire  dam  is  constructed,  the  teacher  asks  several  students  to  explain 
why  it  Is  there  and  how  it*  produces  electricity. 


Day  2, 

1.    The  studdnts  and  teacher  read  the  section. 


i    During  the  reading,  the  studen+s  list  of  pros  and  cons  for  using  water  power 
is  put  on*boar<i.    Use  the  titles:    Water  Power  Is  Good  Because  and  Water  Power 
Is  Not  Good  Because. 


3.    At  the- end  of  the  clasjs,  verbally  (withotft  using  cut-outs)  discuss  how  the  power 
plant  produces  electricity. 

Day  3 

1..  The  students  read  the  Highlights.    The  teacher  asks  the  students  questions  about 
the  concepts  in  this  section. 

2.  The  students  answer  the  Checkpoints  (omits#1). 

3.  When  the  students  have  completed  their  answers,  they  should  discuss  them  with 

the  class.  . 
**************************************** 
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Level  7    Unit  3    Ecological  Systems 
Chapter  16    People .and  Ecosystems 
Producing  Energy  Can  Pollute 


SECTION  OUTLINE: 


Page 

Section  Number 

Lesson  Title 

Teaching  Time 

T-127 
T-128 
T-128 
T-128 
T-128 
T-130 

16.4 
16.5 
16.6 
16^7 
f6.8 

Gases- Pol  lute 
Particles  Pol  lute 

Air  Pollutants  Are  a  Health  Hazard 
Nuclear  Waste  Pollutes  ' 
People' Produce  Trash  That  Pollutes 
Rachel  Carson  and  the  Environment 
Highlights  and  Checkpoints 

100  min.  (2  days) 
100  min.  (2  days) 
50  min. 
50  min. 

100  min.  (2  days) 
50  min. 
50  min.* 

MOTE:     National  Wildlife.  February  M*rrh  10A1           |nf^rmnt;^n  ^ 
and  what  is  being  done  about  them/ 

>o,ut  pol  lutants 

SECTION:    16.4    Bj-oducinq  Energy  Can  Pollute  . 

Page  T-127/S-482    Gases  Pol  lute  (100  min.  -  2  days)' 

ADVANCE  PREPARATION:  Materials  -  See  Teacher's  Manual  for 
materials/directions  for  experiment.  Write  the  direc- 
tions (including  warnings)  on  a  chart/transparency. 


•  TEACHING  SUGGESTIONS: 
Day  1 

1.  The  teacher  displays  the  materials  and  directions  for 
the  experiment  (without  reading  in  book). 

2.  / The  studehts  read  the  directions  and  label  the 
\  materia  Is. 


language  Cards/Key  Signs 


sul fur  dioxida 
a  smelter 
acid  rain 
acid  snow 
smog 
ozone 

Identi  f ication  Cards 


(Labels  for  materials  in 
experiment) 


3. 
4. 
5. 


The  teacher  passes  out  the  materials  to  pairs  of  students. 

The  students  set  up  the  experiment  as  specified  in  the  directions, 

Each  pair  of  students  should  have  paper  next  to)fheir  experiment,  on  which  they 
will  record  their  observations.  y 

The  students  should  begin  recording  jtf^rhe  end  of  this  school  day.    They  should 
also  observe  tfie  plants  the  next  morning,  at-  the  beginning  of  school,  and  then 
again  during  science  classf    They^should  make- their  observations  for  two  days. 


187 

.  -  Uio 


•  c  •  * 

1.    The^ teacher  and  students  ffrst  observe  the  p.lants  and  di scuss.thei r  observations. 
'•   The  studeRts, should  give  possibteisrea^ons  for  the  d i f  fei;ences  -in  the  plants.  . 

Z.  /  The  class  then  reads  the  section-  Jhb  teacher  should  make  sure  that  the  students 
relate  their  experiment  to  the  information  in  the  section. 

?.    After  reading  the  section,  thetYtudents  should  again  look  at  the  pictures  of. 

air  pollution  in  the  display.    The»class  can  disquss-the  cause  of  this  pollution, 
using  the  hew  vocabulary  from  this  section. 

4.    At  the  end  of  the  class,  the  students  should  again  observe  the  plants  and  describe 
the  "polluted"  situation  using  the  neW  vocabulary.  * 
**************************^ 

SECTION:  .  l£.5    Producing  Energy  Can. Po Mute*  _ 

"  Page  T-128/S-485    Particles  Pollute  UOO'^mip.  -  2  days) 

ADVANCE  PREPARATION  Materials  -  Ses  Teacher's  Manual  for 
materials/directions.  Write  the  directions  on  a  ,  ^ 
chart/transparency. 


Language  Cards/Key  Signs 
particles 
soot, 
ash 
dust 

Identification  Card§ 
(Labels  for  materials  in 
experiment)     -  *  ■ 


TEACHING  SUGGESTIONS: 
Day  jl 

k*  Befor6  starting  the  lesson,  the  students  should  again 
.  observe  the  plant  experiment,  discuss  their  observa- 
tions and  record*them. 

2.  The  teacher  displays  the  materials  and  directions. 

3.  The  students^read  the  directions  and  label  the*-materials, 

4.  Working  in  pairs,  the  students  do  the  experiment. 

\  v 
5..    After  they,  have^ompleted  the  experiment,  they  should  discuss  what  they  think 
they  ^Ml.firid  the  next  day/  v 

Day  2  *  " 

1.    First  ^ev  students  complete  the  experiment  by  drawing  the  grids  on  the  cover 
slips,  and  then  looking  at  the  s^rdes.  1  % 

2..  The  students  discuss  the  resu  I  ts  Vronr-the..  experiment,  comparing  the  slides  pladed 
in  different  locations/   At  this  point,  the  teacher  can  write-  the  word  particles 
on  the  board,  and  discuss  wftat  particles  are. 

3.    The  teacher  and  students  read'the  section.    Whi  Id  reading  the  informal* ion,  the 

teacher  helps  ^e  students  relate  the  information  to  their  experiment. 
*******************************^^ 
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SECTION:    16,6    Producing  Energy  Can  Pollute 

.Page  T-128/S-487    Air  Pollutants  Are  a  Health  Hazard  (50  min.) 


Language'Cards/Key  Signs 
emphysema 
lung  cancer  .ex- 
bronchitis 
i  rni tated  1 
respiratory  disease 


ADVANCE  PREPARATION:    Materials  -  Additional  materials  on 
health  problems/pol  ifition  can  be  obtained  from  the 
,Lung  Association*    Have  a  picture/transparency  of  the 
respiratory  system, 

TEACHING  SUGGESTIONS: 

1.  The  teacher  and  students  read  the  section. 

2.  Using  the  information  from  the  Lung  Association  and  thi  picture  of  the  respiratory 
system,  the  teacher  explains  in  detail   lung  cancer,  emphysema,  and  bronchitis. 

3.  At  the  end  of  the  class,  the  teacher  asks  the  students  to  explain  each  of  the 
new  terms  from  this  section.  » 

***************************************^^ 

SECTION:    16.7    Producing  Energy  Can  Pollute       '  .  " 

Page  T-128/S-488    Nuclear  Waste  Pollutes  (50  min.) 


ADVANCE  PREPARATION:    Materials  -  Make  a  chart/trans-, 
parency  of  Figure  16-14  without  labels.    If  possible 
collect  information  about  Three  Mile  Island  and  make 
a  small  display  with  the  information, 

%       *See  Teacher's  Manual  for  information  on  nuclear  power. 

TEACHING  SUGGESTIONS: 

1.    The  teacher  puts  the  chart/transparency  on -the  board. 


Language  Cards/Key  Signs 
nuclear  energy 
radioactive  uranium 
radioactive  waste 

Identification  Cards 
(Labels  for  nuclear  power 
•  system  J 


2.  The  teacher  explains  the  nuclear  power  system  to  the  students,  adding  labels  as 
the  particular  section  is  discussed. 

3. x   After  the  teacher" has  completed  the  explanation,  several  students  can  be  asked 

to  explain  the  system  to  the  class.  . 

4.  The  teacher  reads/explains  t<he  section  to  the  students,  including  definitions  of 
new  vocabulary*  » 

i 

*  & 

5.  The  teacher  shows  the  students,  the  information  about  Three  Mile  Island.  Using  the 
picture  of  the  nuclear  power  plant,  the  teacher  shows  the  students  exactly  where  s 
the  problem  occured., 

6.  At  the  end  of  the  class,*  the  teacher  asks  the  students  to  explain  why  radioactive 
waste  is  so  dangerous  to  people. 

*************************************^^ 


\ 
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SECTION:    f6.8    Producing  Energy  Can  Pollute 

Page  T-i;28/S-488    People  Produce  Trash  That  Pollutes  (100  min.  -2  days) 


Language  Cards/Key  Signs 

trash" 

I i  tter 

I  I'tterlng 

to  decay 

biodegradab le  - 

non-b  i odegradab I e 


ADVANCE  PREPARATION;    Materials  -  Find  an  area  which  needs 
'-to  be  cleaned  up.    Make  arrangements  to  take  the  stu- 
dents to  the  place  and  clean  the  area.    The  students 
shpuld  also  begin  a  project  at  home  which  can  be 
continued  until  the  chapter  is  completed.     (See  op- 
tional activity  in  Teacher1 s  Manua I . ) 

TEACHING  SUGGESTIONS: 

Day  1 

1.  Each  student  takes  his/her  experimental  tray  and  uncovers  the  six  substances. 

2.  The  class  discusses  the  results  of  the  experiment,  and  possible  reasons  for  them. 
The  class" should  compare  the  prediction  chart  to  the  actual  observation. 

3.  The  teacher  and  students  read  the  section,  discussing  the  information  and  how  it 
relates  to.  the  experiment. 

4/  The  teacher  writes  the  words  BIODEGRADABLE  and  NON-BIODEGRADABLE  on  the  board. 
After  reading  that  paragraph  in  the  text  (last  -one  in  section)  the  students 
identify  the  biodegradable  and  non-biodegradable  materials  in  the  experiment. 
The  teacher  lists  these  on  the  board. 

5.    The  teacher  asks  the  students  to  name  other  materials  for  &ach  category.  If 
correctly  placed,  the  teacher  writes  the  name  of  the  material  on  the  boa*=<j< 

Day  2 

1.  The  students  and  teacher  go  oh  their  clean-up  project,  to  rid  an  area  of  non- 
biodegradable trash.v  •  v 

2.  ,  As  the  students  are  working,  the  teacher  can  ask  them  to  identify  biodegradable 

and  non-biodegradable  objects. 
********************************************************** 


SECTION:    -    Producing  Energy  Can  Pollute 

^age  T-130/S-492    Rachel  Carson  and  the  Environment  (50  rain.) 

Highlights  and  Checkpoints  (50  min.) 


.  ADVANCE  PREPARATION:    Materials  -  Have  a  copy  of  Silent 
Spring  and  any  of  Carson     other  books  on  display. 
NOTE:    The  text  of  this  section  has  been  omitted. 

TEACH  I NG  SUGGESTIONS: 

Day  1 

1.    The  teacher  reads  the  article  to  the  students. 

r 

*    2.    The  class  discusses  the  dangers  of  pesticides. 


in 


Language  Cards/Key  Signs 

a  biologist 

to  damage 

to  destroy 

pesticides 


/ 


9 
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3.    The  teacher  can  refer  back  to  the  introduction  to  Chapter  13,  which  akso 
explains  the^ffects  of  pesticides  on -populations. 


4.    The  teacher  asksxthe  students  to  explain  why  pesticides  are  dangerous  to  the 
environment.  / 

Day  2 

1,  The  students  read  the  Highlights  (omit  the- last  one).    The  teacher  asks  the  ' 
students  quest  ions  about  these  concepts. 

2.  For  the- Checkpoi-nts,  give  the  test  as  specified  below, 
"  1. 


Pol lutants 

Where  it  , 
comes  from? 

Wht  it 
affects? 

How? 

oil  spills 

sulphur 
dioxide 

particles 

> 

Radioactive 
waste 

pesticides 

2.  BIODEGRADABLE 


NOti-BIODEGRADABLE 


( 

A  biodegradable  material   

A  r\on-biodegradafc?le  material 


(will,  vTi  I  I  not)  decay. 
  (will,  will  not)  "decay . 


3.    After  completing  the  Checkpoints,  the  students  should  discuss  their  answers 
with  the.  c lass. 

**************************** 
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Level  7.  Unit  3    Ecological  Systems 
Chapter  16    People  and  Ecosystems 
Preserving  Our  Ecosystems 


SECTION  OUTLINE: 


Page 

Section  Number 

Lesson  Title 

Teaching  Time 

T-130 
T-130  , 

T-130 
T-131 

Tr131 

T-131 

16.  10 
16.11 

16.12 
16. 13 
16. 14 
16. 15 

Conserving  Energy  Reduces  Pollution 
There  are  Alternative  Energy 

Sources 
Recycling  Reduces  Pollution 
Protecting  the  Vrctims  of  Pollution 
Saving  Land  is  Saving  Life 
We  Can  Preserve  Our  Ecosystem 

100  min.  (2  days) 
100  min.  (2  days) 

100  min.   {2  days) 
50  min. 
. 100  min.   (2  days) 
100  min.  (2  days) 

SECTldN:    16^0    Preserving  Our  Ecosystems 

Page  T-130/S-493   Conserving  Energy  Reduces  Pollution  (100  min.  -2  days) 

.  ADVANCE  PREPARATION:    Materials  -  Collect  information,  about  ["Language  Cards/Key  Signs 
conserving  energy.    Possible  sources:    Government  to  conserve 

Printing  Office,  local  power  company  and  water  company,  conservation 
MaJ<e  a  display  of  this  material  titled  "Conservation."  energy 

TEACHING  SUGGESTIONS:   ■  

1.  The  teacher  asks  the  students  to  first  identify .forms  of  energy. 

2.  Then  the  teacher  asks  them  to  identify  types  of  energy  they  use,  and  the  mechanisrr 
in  which  it  i^  used,  e.g.  electricity/hair  dryers 

3*    Th£  teacher  writes  the  information  on  the  board  under  the  headings: 
Type  of  Energy        ,  Mechanism  -Used 

-4.    The  class  then  read  the  section/cJiscussing  the  meanfng  of  conservation. 

5.    The  students  go  back  to  thefr  listing  apd  discuss  how  the  use  of  these  energy 
sources  cog  Id  be  reduced** 


Day  2 

1.  UsKng  the  collected  materials  about  conservation,  the  class  discusses  conservation 
in  more  specific  terms. 

2.  The  students  should  discuss  specific  thing.s  which  they  and  thefr  families  can 
do  to  conserve  energy.     (Example:    conserving  electricity  -  reduce  number  of 
lights  on  in  house,  reduce  number  of  times  refrigerator  is  Opened,  use  fewer 
electrical  appliances,  etc..)    The  students  shoul d  'dl scuss  the  areas  of  transpor- 
tation, heating/cooling,  as  well  as  other  areas  of  concern. 
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SECTION:     16.11    Preserving  Our  Ecosystems 

Page  T-130/S-493    There  Are  Alternative  Energy  Sources  (100  mi n.  -2  days) 


Language  Cards/Key  Signs 
a  I ternati ve 
a  solar  ce 1 1 

a  solar  collecting  -panel 
geotherma I  energy 


ADVANCE  PREPARATION Materials  -  By  using  the  drawing 

in  Figure  M6-17,  or  actual  pictures,  make  a  bulletin 
w      board  titled  ALTERNATIVE  ENERGY  SOURCES.  Collect 
.    additional   information  about  therj  (Mother  Earth . 
News  is  an  exc.ellent  source).     If  possible,  find  a 
solar  home  in  your  area  and  ask  if  you  can  visit  and 
see  the  system.    6uy  a  solar  cell  and  connect  it  to 
a  toy  motor  or  light  bulb. 

TEACHING  SUGGESTIONS: 

Day  1 

(Either  take  a  trip  to  visit  a  solar  home  or  discuss  the  bulletin  board  display 
plus  additional  materials.) 

Pay*  2* 

1.  The  teacher  and  students  read  the  section. 

2.  As  the  class  reads  about  ^particular  energy  source,  they  should  refer  to  the 
bu I  let i n  board..  j  ^ 

3.  After  completing  the  section,  the  teacher  asks  the  students  to  explain  each  energy 
source,  and  how  it  works. 

************************* *** ****** ********* ****************** ********************<***** 

SECTION:     16.12    Preserving  Our  Ecosystems 

Page  T-130/S-496    Recycling  Reduces  Pollution  (100  mi n.  -  2  days) 


ADVANCE  PREPARATION:    Materials  -  See  Teacher's  Manual  for 
materials/directions  for  the  experiment.    Write  direc- 
tions on  a  chart.    {\f  the  students  have  a  garden  plot, 
or  grow  plants,  they  could  set  up  a  'permanent1  compost 
area  Instead  of  doing  the  experiment.)    As  an  outside 
project,  the  students  could  set  up  a  recycling  center 
in  the  school . 

TEACHING  SUGGESTIONS: 

Day  1 

1.    The  ^teacher  -displays  the  materials  and  directions. 


Language  Cards/Key  Signs 

composting 

compost 

to  recycle  , 

non-bi  odegradabl e 

Identification  Cards 
(Labels  for  materials  in 
experiment)  ' 


2. 
3. 
4. 


Tiie  M students  read  the  directions  and  label  the  materials. 

The  teacher  passes  out  the  materials  to  pairs  of  students. 

The  students  set  up  the  materials,  and  then  check  what  js  happening  and  turn 
the  soil  as  often  as  is  necessary. 
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Day  2 

1.  The  teacher  and  students  read  the  section. 

2.  The  class  should  discuss  setting  up  a  recycling  center,  and  what  would  be 
necessary. 

3.  The  class  shou I di scuss  the  importance  of  recycling,  and  the  problem  of  non- 
biodegradable trash. 

*Check  your  area  for  recycling  centers  and  check  to  see  If  any  local  trash  collectors 
pick  up  leaves  and  make  compost  with  them.    These  would  be  places  for  the  class  to 
visit. 

******************************************************************* 

SECTION:     ]6.13    Preserving  Our  Ecosystems 

\     Page  T-131/S-499    Protecting  the  Victims  of  Pollution  (50  min.) 


Language  Cards/Key  Signs 
endangered  species 
poaching 
exti  net  ton 


ADVANCE  PREPARATION:    Materials  -  National  Wildlife 
Federation  has  information  on  endangered  species. 

TEACHING*  SUGGEST  IONS: 

1.  The  students  first  look  at  Figure  16-23. 

2.  The  class  discusses  the  concept  of  extinction.    Students  can  List  reasons  why 
these  organisms  are  becoming  extinct. 

3.  The  teacher  and  students  read  the  section. 

4.  The  students  add  to  their  list  of  reasons  why  organisms  may  become  extinct  from 
the  information  In  thPs/sect ton .  1 

5.  Theclass  .then  discusses  any  additional  materials  about ,  endangered  species  which 
have  been  collected. 

*********^*****jf********************************************************************** 

SECTION:    16.14    Preserving  Our  Ecosystems 

Page  T-131/S-511    Saving  Land  Is  Saving  Life  (100  min.  -  2  days) 


Language  Cards/Key  Signs 
erosion 


ADVANCE  PREPARATION:  'Materials  -  Make  a  chart  with  direc- 
tions for  the  experiment.    Find  areas  around  the 
•school  where  erosion  is  evident.     (NOTE:    The  experi- 
ment In  this  section  has  been  modified.    See  below 
for,  explanation/materials.) 

TEACHING  SUGGESTIONS:  „  , 

Day  1 

1.  The  students  go  outside  and  look  at  erosion  around  the  school.    The  tedcher  asks 
the  students  why  this  has  happened  (what  caused  It?). 

2.  The  students  return  to  the  classroom.    The  teacher  shows  the  students  the 
materials  and  directions  for  the  experiment. 


1  1  1  ^ 
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3.    The  students  read  the  directions.    One  pair  of  students  can  set  up  each  box. 
4*    The  materials  are  left  for  the  next  day's  class. 

1.  The  students  take  the  .materials  and  complete  the  experiment,  observing  carefully 
as  the  water  Is  poured. 

2.  The  students  discuss  the  results  and  ^hy  they  occured.   *  * 

3.  The  teacher  and  students  read  the  section,  relating  the  vocabulary  and  informa- 
tion to  the  experiment. 

EXPERIMENT: 

-3  cardboard  boxes-  about  12"  x  18"  x  5" 
-dirt  for  each  box  to  depth  of  3  inches 
-leaves 
-sticks 

rgrass  (a  section  as  large  as  the.  box) 

-3  bricks 

-3  water  cans 

-water 


1. 

The  students  set  up  the  three  boxes.    The  first  box  has  only- dirt, 
box  has  dirt,  -then  sticks  are  stuck  into  the  dfrt^and  leaves  are  p 
of  the  dirt.    The  third  box  has  the  grass  plot. 

-The 
laced 

second 
on  top 

2, 

Set 

each  box  aWn  angle,  propped  up  6n  a  brick,  standing  the  long 

way. 

3. 

FN 

each  watering  can  with  water.  V_ 

One 

student  stands  behind  each  box,  holding  a  can  of  water. 

5. 

The 

students  pour  the  water  onto  the  boxes,  one  at  a  time. 

4.    The  teacher  asks  the  students  to  explain  why  the  erosion  occured  in  those  places 

—  '  observed  outside  the  school  building. 
***************************************^^ 

SECTION:    16.15    Preserving  Our  Ecosystems 

Page  T-131/S-502   We  Can  Preserve  Our  Ecosystem  (100  min.  -  2  days) 

ADVANCE  PREPARATION:  ^Materials  -  Write  the  poem  (page* 503)  on  a  transparency, 

TEACH IflG  SUGGESTIONS:  ,  * 

Day  1  / 

I.    The  teacher  first  puts  the  transparency  on  the  board.    The  students  read  the  poem 
aloud  and  discuss  what  It  means. 
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2.  -  The  teacher  and  students  read  the  section  and  discuss  the  importance  of  caring 
for  our  ecosystem. 

Day  2 

1.  The  students  read  the  Highlights.    The  teacher  asks  the  students  questions  about 
the  concepts  in  this  section.  ■  *  • 

2.  The  students  answer  the  Checkpoints. 

3.  After  the  students  have  completed  their  answers,  they  should  discuss  them  with 
the  class.  -  ^ 

#################****#** 
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SFHI 


SI 


LEVEL  7 


SIGNED  VOCABULARY  AND  LANGUAGE  INDEX 
FOR 

SCIENCE  FOR  THE  HEARING  IMPAIRED. 


Instructions  for  use  of  this  index  With  the  accompanying  signed  videotapes 
are  found  in  the  Introduction  to  the  Program.    This  index  should  be  used  as  a 
script  when  viewing  tRa  signed  videotapes  for  the  specific  SFHI  cluster  or 
section  /of  interest.  / 

Each  part  of  the  videotape  is  preceded  by  an  indication  of  the  specific 
location  (level,  unit,  part,  Cluster  and  Lesson)  of  the  item  presented.  Each 
item  within  a  lesson  is  first  presented  in  American  Sign  Language  (ASL)  followed 
by  a  Manually  Coded  English  (MCE/SEE),  presentation  of  the  same  item.    When  a 
lesson  list  is  completed  the  title  of  the  next  lesson  is  given,  followed  by 
a  presentation  of  each  new  lesson  item  in  ASL  and  MCE. ' 

Teachers  should  view  the  videotape  *n  planning  for  each  new  cluster  (2-5  1 
minutes  per  cluster).    It  is  also  suggested  that  teachers  view  and  practice  the 
signs  presented  with  their  classes  following  lesson  experiences  or  as  a  review. 
The  videotape"  can  be  used  as  a  visual  dictionary  when  the  children  have  for- 
■  gotten  the  s  i  gn . 

m 

The  Signed  Vocabulary  and  Language  Videotapes  are  available  for  purchase 
and/or  copying  by  wrtttng 

Dennis  W,  Sunal  or 

Cynthia  SzymanskI  Sunal 

Science  for  the  Hearing  Impaired 

Department  of  Curriculum  and  Instruct I  on 

West  Virginia  UnlJarsfty 

Morgantown,  WV  2#506, 
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SCIENCE'  FOR  THE  HEARING  IMPAIRED 


Signed  Vocabulax^  for  Level  7 


Lesson     Title  and  Key  Signs 

Chapter  1   Thinking  About  €he  World 

introduction' 

an  optical  illusion 

a  magician 

a  pattern 

to  trust 

to  gaze 

1*1    What  is  Observation? 
the  five  senses 
to  observe 
an  observation 
to  notice 
to  witness 
a  sense 


1.2 


1.3 


1.4 


9b  gy 


es  Can  Feel  You 


to  measure 
to  focus 
to  overlap 

Experience  Influences  What 

You  See  : 

to  recognize  a  pattern 

shapes 

past  experience 

Your  Memory  Stores  Information 

to  remember 

memory 

long  term  memory 
information 


1.5   You  Make  Inferences  Based  on 
Your  Experience  : 
to  Infer 
an  inference 
,  experience 


1.6'  Science  Starts  With  Observation' 
a  scientist 
to  test  Inferences 
problem  solving 
to  record 
tools 

a  logical  way 

6 


Lesson     Title  and  Key  Signs 

1.7  Forming  a  Hypothesis  Is  Next 
,  a  hypothesis  , 

a  prediction 
an  experiment 
r    an  observation 

1.8  Hypotheses  Can  Be  Tested  by 
Controlled  Experiments 

the  control  group 

the  experimental  group 

to  predict 

Chapter  2    Recognizing  Life 

-    Recognizing  Life 
Jupiter 
Venus 
Mars 

a  planet 
atmosphere 
a  gas  to  'exist 

2.1    What  is  Life? 
a  cell 
an  organism 
movement 
growth 
„  ,  reaction 
*  reproduction 
life  activities 
energy 
environment 
a  structure 

2*2    Respiration  Releases  Energy 
From  Food 
bacteria 
yeast  , 
respiration 
oxygen  / 
carbon  dioxide 
to  combine 
to  release 
fermentation 
gasohol 
lime  water 
a  beaker 

an  aquarium  air  pump 
a  rubber  tube 
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Lesson    > Title  and  Key  Signs 
Chapter  2  (cont) 

2.3  Some  Organisms  Make  Their 
Own  Food 

cholophyll 

photosynthesis 

sugaf 

to  produce 

respiration 

a  molecule 

Elodea 

a  test  tube 

a  test-tube  rack 

a  wood  splint 

a  rubber  stopper        *  * 

a  beaker  3 

masking  tape 

2.4  Organisms  Exchange  Gases  With 
Each  Other 

2.5  The  Viking  Search  for  Life 
a  spacecraft 

Viking 
Mars 

the  horizon 
soil 

a  molecule 

an  automatic  device 

2.7     You  Can  Look  at  Cells 
a  cell 
a  slide 
a  coverslip 
a  microscope 

2.6  Cells  Have  Many  Structures 
a  structure 

function 

specialized 

cell  membrane 

cytoplasm 

mitochondria 

nucleus 

nuclear  membrane 
chromosomes 
a  vacuole 
a  cellwall 
cellulose 
chloroplasts 
a  Paramecium 
cilia 


Lesson     Title  and  Kqy  Signs 

2.8    Organisms  Have  Different 

Levels  of  Organization  * 
a  tissue 

an  organ  , 
an  organ- system 
an  organism 

Chapter  3-  The  Many  Forms  of  Life 

3.1  Grouping  is  Organizing 
to  classify 

an  organism 
similarity 
a  group 

3.2  Group  Things  by  Similarity 

3.3  Why  Classify  Living  Things? 
a  beetle 

wild  mushrooms 

3 .4  You  Can  Classify  Organisms 
kingdom 

phylum 

class  ? 

order 

family 

genus 

species 

3  .5    A  Species  is  One  of  a  Kind 

3.6  Scientific  Names  are  Useful 
Latin 

a  scientific  name 

3.7  Some  Plants  and  Animals  Don't  Fit 

3 .8  The  Moneran  Kingdom 
monearans 
bacteria 

blue-green  algae 
pneumonia 

tuberculosis  * 

tetanus 

gangrene 

3.9  The  Pfotist  Kingdom 
protists 

moist 

a  flagellum 
cilia 
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Lesson     Title  and  Key 'Signs 

Chapter  3, (cont) 

3V9  (cont) 

a  Paramecium 
an  amoeba 
one-celled  algae 

3.10  The  Fungi  Kingdom 
fungi 

a  mushroom 
to  decay 
mold 
yeast 

reproduction 
gasohol 
antibiotics 
ringworm 
athlete1 s  foot 

3.11  The  Plant  Kingdom 
many-celled  algae 
seaweed 

moss 
*  ferns 

gymnosperms 
angiosperms 

3.12  The  Animal  Kingdom 
sponges 
coelenterates 
flat worms 
roundworms 
segmented  worms 
parasites 

hosts 

molluscs 

larva 

echinoderms 

arthropods 

chordates 

vertebrae  \ 

cartilage 

vertebrates 

invertebrates 

amphibians 

reptiles 

cold-blooded 

warm-blooded 

mammals 


Lesson     Title  and  Key  Signs 

3.13    What  are  Viruses? 
a  virus 
a  cell 
to  damage 
influenza 
mumps 
polio 

a  molecule 

respiration  *  ^ 

Working  With  Animals  and  Plants 
*  a  career 
a  trained  assistant 
a  veterinarian 
biology 
';  zoology 

a  nursery 

Chapter  4     Support  Systems 

4.2  You  Can  Observe  Amoeba  and 
Paramecium 

an  amoeba 
a  Paramecium 
low  magnification 
high  magnification 
field  of  view 

4.1     Protista  Move  in  Different  Ways 
proti8ts 
cytoplasm 
cilia 

flagellum  1 

4.3  Movement  Varies  In  Soft  Bodied 
Animals 

jellyfish 

squid 

tentacles 

a  muscle 

cartilege 

a  clam 

an  earthworm 

bristles 

4.4  Skeltons  Support  and  Allow  Different 
Movement 

a  skeleton 
framework 
internal 

the  skeletal  system 
weightless 
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Lesson     Title  and  Key  Signs 
Chapter  4  (cont) 

4.5  Arthropods  Have  Outside 
Skeletons  " 
an  exo skeleton 

joint 

4.6  Vertibrateg  Have  Internal  Skeletons 
a  Vertebrate 

an  internal  skeleton 
cartilage 

the  vertebral  column 
skull 

breastbone 

4.7  Joints  Allow  Movement  of  Skeletons 
a  joint 

a  hinge  joint 

a  ball-and-socket  joint 

a  gliding  joint 

a  disc 

a  fixed  joint 
a  ligament 

4.8  Internal  Skeletons  Grow 

a  tissue 

a  bone  cell 

calcium 

a  blood  vessel 

bone  marrow 

molting 

4.9  How  Big  Can  an  Animal  Be? 

4. 10  Muscleg  Move  the  Skeleton 
a  muscle 

a  muscular  system 

to  contract 

a  tendon 

a  ligament 

a  biceps 

muscle 

a  triceps 

to  relax 

4.11  Muscles  Have  Special  Functions 
vo^uat^ry  muscles 

y striated  muscle 
X^^involuntary  muscles 
smooth  muscle 
cardiac  muscle 
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Repairing  Sports  Injuries 
an  Injury 

a  physical  therapist 
a  researcher 
surgery 
certification 

4.12  Water  Organisms  Stay  Near  the 
Surface 

photosynthesis 
shallow  water 
a  holdfast 
an  air  bag 

4.13  Land  Plants  Have  Support  Structures 
non  woody  plants 

to  wilt 

plants 

bark 

cambium 

xylem 

cellulose 

lignin 

7<5hapter  5     Digestion  and  Excretion 

5.1  Why  Do  Organisms  Need  Food? 
energy 

reproduction 
a  cell 
digestion 
excretion 

5.2  Many  Substances  Are  Found  in  Food 
nutrient 8 

proteins 

•  £ats 

carbohydrates  -  1 

starch 

sugars 

5.3  How  Does  Food  Get  Into  Cells? 
a  molecule  ' 
a  cell  membrane 

diffusion 
a  space 

5.4  Enzymes  do  the  Work 
saliva 

soda  crackers 
an  enzyme 
digestive  enzymes 
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Lesson     Title  and  Key  Signs- 
Chapters  5  (cont) 

5.4  (cbnt)\ 

gelatin\ 

a  petri  dish- 

5 .5  The  Energy  In  Food  Can  be  Measured 
•  #  a  calorie 

-   *  weight  a 

weight  gain  • 
weight  loss 

,5.6     A  Balanced  Digt  is  Important 
vitamins 
minerals 

9 

^protein 
carbohydrates 
fats 

a  disease  . 

a  balanced  diet 


5.7     Digestion  in  a  Small  Animal 
digestion 
a  hydra 
aijAamoeba" 
to  paralyze 
tentacles 

5*8     Large  Organisms  Have  Digestive 
Systems  **~m  " 

the  digestive  system 
salivary  glands  ^ 
esophagus 
the  stomach 
th§  intestines 
-  the  pylorus 
the  pancreas 
the  liver  bile  - 
the  gall  baldder  < 
villi 

the  appendix 
the  rectum 

the^anus  1  * 

5.9     Plants  Also  Digest  Food 
photosynthesis 
starch 


Lesson     Title  and  Key  Signs 

5.10     Digestive  Systems  Vary'* 
a  gizzard  -  ^ 
cellulose  , 
bacteria 
termites 
*  fungus 

-5.11     Kidneys  Get  Rid  of  Urea 
a  kidney 
urea 

to  excrete 

the  excretory  system 
urine  *  _ 

uretha 

the  bladder  ^ 

5.12  Sidneys  Help  Control  Water  Loss 
Also  \  : 
to  sweat 

5.13  r  Excretory  Systems  Vary 

uric  acid  ^ 
a  donor 

the  artificial  kidney 
.     a  transplant 

Chapter  6    Respiratory  Systems 

Introduction  * 
the  underwater  world  * 
a  diver 
"  an  air  tank 


6.2 


6..  3 


Oxygen  Goes  In;  Qarfron  Dioxide  * 
Co meg  Out  I  ; 

gas  exchange 
oxygen 

carbon  dioxide 
an  astronaut 

Gases  Are  Exchanged  With  Water 
and'  Air 

to  dissolve  f 

a  molecule' 

diffusion 

an  earthworm  \ 

•\ 

Special  Structures  Exchange  Gases 
gills  > 
#  respiratory  system 


\ 
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.  Wesson     Title  and  Key  Signs 
'    Chapter  6  (cont) 

6.4  Many  Land  Animals  Breath 
the  trachea 

to  breathe 
an  air  sac 

the  lungs  -  , 

an  insect 
an  amphibian 

6.5  Air- Moves  Into  and  Out  of  the1, Lungs 
the  epiglottis 

the  trachea 

the  larynx  % 

the  vocal  cords 

bronchi 

bronchioles 

air  sacs  %  * 

the  diaphram 

Breathing  is  Automatic 
automatic 
to  faint- 

Your  Respiratory  System  Does  More 
Than  Breath  ~ 
mucus 

to  cough  v 
an  aqualung 

a  skin  diver  „  J 

research 

resources* 

6.8     Plants  Have  Structures  for 
'Gas  Exchange 
respiration 
photosynthesis 
*   the  epidermis 
a  stomate 
chloroplarits 
tightly  packed  cells 
loosely  packed  cells 
upper  •  *  * 

lower 

guard  cells 


Lesson  *  Title  and  Key  Signs 


7.1 


6.6 


6.7 


7.6 


7.5 


7.4 


7.7 


7.8 


Chapter  7     The  Importance -oi;  Transport  7.9 


is  a  Circulatory  System? 
oXygen  . 
waste 
blood 
heart 


The  Heartbeat  Rate  Changes 

Automatically  " 

pulse 

wrist 

exercise 

heartbeat 

rate  4 

The  Heart  Pumps  the  Blood 

chambers 

atrium 

ventridle 

to  contract 

to  relax 

a  va'lve 

You  Have  Two  Circulation  Pathways 

blood  vessels 

vena  cava 

pulmonary  artety 

vein 

aorta 

Blood  Moves  Through  the  Blood  - 

Vessels 

an  artery 

a  vein  * 

a  capillary 

a  valve  .  * 


Blood  is  About  Half  Plasma 

4a  blood  bank 

a  transfusion 

plasma 

a  blood  clot 

The  Plasma  Carries  Blood  Cells 

red  blood  cells 

hemoglobin 

a  capillary 

bone  marrow 
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Lesson     Title  and  Key  Signs 
Chapter  7  (cont) 

7.9  (cont) 

white  blood  cells 
bacterium  cell 
antibodies 

platelet 8  ^  * 

7,11    People  Have  Different  Blood  Types 
blood  types 
*  4  blood  transfusion 
blood  ptotein 

7.10  The  .Lymphatic  System  is  Another 
.  Transport  System 

tissue  fluid 
lymph  ducts 
lymph  nodes 
Jhfection 

t^e  lymphatic  system 


Lesson     Title  and  Key  Signs 

8.3  Many  Neurons  Make  a  Nervous 
System 

a  nervous  system 

nerves 

a  brain 

a  spinal  cord 

vertebrae 

8.2     Behavior  is  Caused  by  Neurons 
behavior 
sensory  neurons 
^association  neurons 
motor  neurons 
stimulus 
response  „ 

8.4  The  Human  Nervous  System 
the  central  nervous  system 

.  the  peripheral  nervous  system 
the  cerebrum 
the  cerebellum 
the  medulla 


7.13    Water  Moves  Up  in  Plants 


7.12    Plants  Have  Transport  Systems 
xylum 
cambium 
root  hairs 

7.14    Food  Moves  Up  and  Down  in  Plants 
phloem 
to  reproduce 
sap 

Chapter  8    Internal  Communication 
Systems 


8.1 


Heurong  Send  Signals 

a  stimulus 

a  reaction 

the  senses 

nerve  cells 

neurons 

a  cell  body 

dendrites 

axon 

Jjapulse 

synapse 

nucleus 

cytoplasm 


8.5  The  Sense  of  Sight 
sight 

the  cornea 

the  iris 

the  pupil 

the  lens 

the  retina 

rod  cells  * 

cone  cells  , 
+  '       the  optid  nerve 
*  blindness 

Aids  for  the  Blind 
a  device 
Braille 
a  camera 

. electrical  signals 
*  •     an  image 
t        a  calculator 
a  computer 
a  handicap 

8.6  The  Sense  of  .  Hearing 
the  outer  ear 

the  middle  ear 
the  inner 'ear 
the  e'qrdrtfm 
the  hammer 
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Lesson     Title  and  Key  Signs 

« 

Chapter  8  (cont) 
8*6  (cont) 

the  stirjrup 

the  semicircular  canals 
the  ear  canal 
the  anvil 

the  auditory  nerve 
the  oval  window 
the  cochlea 
the  eustachian 
an  otoscope 
an  audiogram 


8.7 


8.8 


8.9 


8.10 


8.ll 


The  Senses  of  Smell  and  Taste* 

smell 

taste 

taste  buds 

nostril 

sensory  neurons- 

The  Skin  and  Body  Have  Many  Senses 

touch 

balance 

body  sense  ■ 

circular  canals 

the  cerebellum 

body  sense 

There  Are  Differences  Among 
Animal  Senses 
a  trained  dog 
an  echo 

high  pitched  sounds 

dynamite 

a  magnetic  field 


Some  Behaviors  Are  Reflexes 
reflex 

an  automatic  response 

coughing 

sneezing 

4 

Many  Behaviors  Are  Combinations 

of  Responses 

instinct 

migration 

learning 

memory 


Lesson     Title  and  Key  Signs 

8.11  (cont) 

reasoning 

trial-and-error  learning 


8.12     The  Endocrine  Glands  Produce 
Hormones 


8.13 


8.14 


the  endocrine  system 

hormones 

chemicals 

the  pituitary  glands 

Hormones  and  Nerves  Work  Tqgether 

the  brain 

nerves 

a  reaction 

the  adrenal  glands 

adrenalin 

Plants  Have  Hormones 

auxins 

tropiam 


Chapter  9  Reproduction 
Introduction 


9.5 
9.1 


9.2 


Reproduction 

Fungi  Reproduce  With  Spores 

Life  Comes  From  Life 

Aristotle 

Jan  van  Helmont 

spontaneous  generation 

Francesco  Redi 

Cell  Divides  In  Two 

chromosomes 

cell  division 

mitosis  { ■ 

replication 

interphase 

prophase 

spinale  fibers 

metaphase 

equators 

anaphase 

telephase 
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Lesson  Title  and  Key  Signs 
Chapter  9  (cont) 


Lesson 
9.9 


9.3 


9.4 


9.5 


9.6 


9.7 


9.8 


Some  Organisms  Reproduce  by  Budding 
budding 
a-  hydra 
a  bud 
yeast 

.  Regeneration  is  a  Form  of  Repto^ 
duct ion 
planar ia 
a  flatvorm 
regeneration 

Fungi  Reproduce  With  Spores 
bread  mold 
hyp ha e 
a  spore 
mushrooms 

Many  Organisms  Have  Sexual 
Reproduction 
sexual  reproduction 
sex  cells 
gametes 
fertilization 
zygote 

asexual  reproduction 
^||f-8pring 

Ferns  Reproduce  With  Spores  and 
Gameteg 
sorl 
a  fern 
gametes 
eggs 
sperm 

two-stage  reproduction 

Pines  Reproduce  With  Cones 
the  reproductive  organs 
pollen,  grains 
a  sperm-producing  cone 
an  egg-producing  cone 
pollination  t 
<embryo 
a  seed 


Title  and  Key  Signs  « 

Some  Plants  Reproduce  With  .Flowers 
a  flower  * 
•  sepals  " 
petals 
*  w  stamens 
anther 
the  pistil 
the  stigma 
the  style 
the  ovary 

ovules  ^ 
pollen  grain 

9.10       Animal  Reproduction  Involve s 
Many  Behaviors 
vertebrates 
invertebrates 
territory 
courtship 
nesting 
mating 
societies 
spruce  trees 
the  spruce  budworm 
a  chemical  pesticide 
pheromone 
a  trap 

How  Pjeople  Become  People 
pregnant 
gestation 
an  embryo 
the  uterus 
the  amnion 
the  umbilical  cord 
a  fetus 

9.12       Birth  Occurs  at  the  End  of 
Gestation 
contractions 
labor 
navel 

belly  button 
after  birth 


9.11 
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Lesson  Title  and  Key  Signs 
Chapter  10  -  Inheritance 


10.0 


10.1 


10.2 


10.3 


10.4 


10.5 


10.6 


10.7 


Introduction 

genetics 

breeding 

The  Chromosome  Number  is  Reduced 
in  Gametes 

inherited  characteristics 

genes 

a  zygote 

chromosomes 

meiosis 

The  Hale  Determines  the  Sex 

of  Offspring 

the  sex  chromosomes 

meiosis 


Some  Genes  Are  Dominant  or  Recessive 
dominant 
recessive 

a  first  generation  cross 

second  generation  cross  11 
taster 
non- taster 
pure  trait 
hybrid  trait 


Lesson       Title  and  Key  Signs 

10.8  More  Useful  Organisms  Can  Be 
Developed 

an  ancestor 

teosinite 

tassels 

kernels  } 

ears  of  corn 

breeding 

desirable  inherited  traits 

selection 

hybrid  crossing 

10.9  Environment  Influences  Inherited 
Traits 

environment 
an  ability 
a  talent 
genetics 
a  bloodhound 
a  pointer  ' 


Unit  3       Chapter  11  -  Communities 

What  Is  A  Pond? 
a  reservoir 
a  lake 
a  stream 


11.2 


Most  Traits  Are  Caused  by  Many  Genes 
dominant  genes 
recessive  genes 
variation 

physical  traits  * 

Some  Traits  Go  With  Sex 
color  blind 
a  carrier 

a  sex-linked  trait 
hemophilia 

Some  Diseases  Are  Inherited 
sickle  cell  anemia 

Births  Can  Be  Multiple 
a  multiple  birth  '  > 

twins 
triplets 
quadruplets 
quintuplets 
sextuplets 
fraternal  twins 
identical  twins 
Siamese  twins 


11.3 


11.4 


V-5 


A  Pond  Contains  Many  Organisms 
a  pond 

an  organism  f 

Energy  Links  Organisms 

a  food  chain 

energy 

a  producer 

a  consumer 

a  first-order  consumer 
a  second-order  consumer 
a  decomposer 
a  scavenger 
a  preHator 
the.  prey 

A  Pyramid  of  Food 

a  food  pyramid 

algae 

rotifers 

minnows 

pickerel 

Food  .Chains  Form  Food  Webs 

a  Food  Web  * 

eating  interactions 
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Lesson        Title  and  Key  Signs 
Chapter  11  (continued) 

11.6  Ponds  Connect  to  Other 
Environments 

11.7  Each  Organism  Has  a  Place  in  a 
Community 

to  help/to  harm 

a  community 

a  habitat 

a  niche 

a  chimpanzee 

a  gorilla 

11.8  Pofld  Communities  Change  Through 
Succession 

succession 
a  glacier 

a  pit  f 
concentration 

11 .9  Succession  Eventually  Ends 
a  pioneer  community 

a  climax  community 
the  climate 


Unit  3  -  Chapter  12  World  Ecosystems 

12.1  Matter  is  Recycled 
to  recycle 
matter 

hydrogen 
oxygen 

the  water  cycle 
evaporation 

condensation         /  f 
precipitation 

12.2  The  Carbon  and  Oxygen  Cycles 
producers 

consumers 
scavengers 
decomposers 
carbon  dioxide 
respiration 
the  carbon  cycle 
the  oxygen  cycle 
to  exchange 

12.3  The  Nitrogen  Cycle 
nitrogen 
proteins 
l?adteria 

the  nitrogen  cycle 


Lesson    "     Title  and  Key  Signs 

12.4  Gas  Exchange  in  a  Balanced 
Aquarium 

an  aquarium 
an  air  pump 
gravel 
a  snail 

12.5  Organisms  are  Farts  pf  gcusystems 
an  ecosystem 

a  community 
a  meadow 
an  orange  grove 
a  rice  paddy 
up welling 

an  estuary  ecosystem 

12.6  Climate  Influences  Ecosystems 
a  deciduous  forest 

an  evergreen  forest 
the  tundra 

the  tropical  rain  forest 
the  temperate  grasslands 
the  African  savanna 
the  desert 
the  climate 
tropical 
the  tropic  zone 
a  polar  climate 
the  polar  zone 
'  temperate 
the  temperate  zone 

12.7  Ecosystems  Have  Different  Soils 
humus  .  > 

a  forestry  technician 
a  soil  conservationist 


Unit  3  -  Chapter" 13  Populations 

13.0  Populations  Came  in  Different 

Sizes 

an  'insecticide 
a  population 

13.2  How  Can  A  Population  Change 
increasing  population 
decreasing  population 

13.3  Population  Growth  Is  Limited 
a  limiting  factor 

13.4  Populations,  Effe'ct  Each  Other 
a  wildlife  manager 
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Title  and  Key  Signs 

Are  Their  Limitfe  on  Human 
Population  Growth? 
a  census 

What  Will  Happen  to  the  Human 
Population? 

Chapter  14  Natural  Selection 


> 


Lesson       Title  and  Key  Signs 

15,2  Be  Good  To  Your  Heart 

J,  a  heart  attack 

hardening  of  the  arteries 
a  blood  clot 


15,3 


Organisms  Can  Live  With  A  Little 
Change 

an  ecosystem  15,4 
to  survive 

a  predator  .  15,5 

Individual  Differences  Help 
Species  Survive 

Environmental  Change 

adaptation 

a  peppered  moth 

coal 

'natural  selection 


New  Species  Sometimes  Appear 
a  species 
natural  selection 
a  natural  barrier 
a  mutation 

Organisms  Can  Become  Fossils 

a  fossil 

preserved 

a  cast 

a  mold 

petrified 

Ancient  Ecosystems  Includ^ 

Dinosaurs 

a  dinosaur 


15.6 


1 


Dinosaurs  Were  Losers  in  the  End  15.7 

extinct 

prehistoric 


Chapter  15  Fitness  and  Health 

Exercise  Strengthens  Muscles 

a  fit  body 

exercise 

vertebrae 

the  abdominal  area 


15.8 


Proper  Eating  Provides  Necessary 
Materials 
nutrition 

a  balanced  diet  / 
artificial 
ingredients 

The  Body  Needs  Sleep 

Skin  Is  The  First  Line  of  Defense 
a  pore 

av  blood  vessel 
sweat 
acne 

tbe  epidermis 
the  dermis 
sensory  neuron 
oil  gland 
sweat  gland 

The  Mouth  Contains  More  Than  You 
Think 

dental  floss 

bacteria  ' 
a  cavity 
a  dentist 

a  molar  ' 
an  incisor 
a  premolar 
a  canine  , 
plaque 
>  tartar 
a  dentist 
enamel 
ydeptine 
XpulV 

There  is  Life  In  and  On  People 

bacteria 

protists 

viruses 

fungi 

immunity 

Cuts  and  Scratches  Can  Be  Dangerous 

infection 

inflammation 

tetanus  bacteria 
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Lesson       Title  and  Key  Signs 


15.9 


15.10 


15.11 


15.12 


15.13 


Infectious  Disease  Can  Be 

Dangerous  y 

infectious  ^disease 

a  fever 

strep  throat 

rheumatic  fever 

venereal  disease 

gonorrhea 

syph'ilis 

Some  Diseases  Can  Be  Prevented 

or  Cured 

a  vaccine 

antibiotic 

penicillin 

an  ^idemiologist 

What  Is  A  Drug?  ' 
a  *  drug  ' 
side  effects 

Common  Drugs  Can  Be  Dangerous 

caffeine 

a  stimulant 

an  alcoholic 

drunk 

nicotine 

cancer 

alcohol 

a  relaxant 

Getting  High  Can  Leave  You  Low 
barbituates 
amphetamines 
narcotics 
marijuana 
legal/illegal 
hallucinogens 


Lesson 
16.3 


16.4 


16.5 


16.6 


16.7 


16.8 


16.9 


Unit  3  -  Chapter  16  People  and  Ecosystems 

16.0  Introduction 
pollution 

16.1*         Fossil  Fuels  are  Limited  r 
fossil  fuels  ' 

16.2  Getting  Fossil  Fuels  Pollutes 

s£rip  m-ining 
acid  water 
pollution 
a  supertanker 
an  oil  spill 


v 

16.10 


Title  and  Key  Signs 

Water  Power,  Is  Clean, But  Can 
Cause  Damage 
a  dam 

a  generator 
hydoelectric  power 


Gases  Pollute 
sulfur  dioxide 
a  smelter 
acid  rain 
acid  snow 
smog 
ozone 


Particles  Pollute 

particles 

soot 

ash 

dust 

Air  Pollutants  Are  A  Health  Hazard 

emphysema 

lung  cancer 

bronchitis 

irritated 

respiratory  disease 

Nuclear  Waste  Pollutes 
nuclear  energy" 
radio-active  uranium 
radio-active  waste 

People  Produce  Trash  That  Pollutes 

trash 

lettering 

to  decay 

biodegradable 

non  biodegradable 

Rachel  Carson  and  The  Environment 

a  biologist 

to  damage 

to  destroy 

pesticides 

Conserving  Energy  Reduces  Pollution 

to  conserve 

conservation 

energy 


210 


Lesson       Title  and  K«y  Signs  Lesson       Title  and  Key  Signs 


16.11  There  Are  Alternative  Energy 
Sources 

v  alternative 
a  solar  cell 

a  solar  collecting  panel 
geothermal  energy 

16.12  Recycling  Reduces  Pollution 
composting 

compost 

to  recycle 

non  bio-degradable 

*  16.13        Protecting  the  Victims  of 
Pollution 

endangered  species 
poaching 
*  extinction 

16,14        Saving  Land  is  Saving  Life 
erosion 

%  16.15        Ve  Can  Preserve  Our  Ecosystem 


\ 
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